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UnliT 


iNTUoiH'rrioN 

'i'lif' tinitT !»clon}*s tt» tlu' stibrlash Mal.iioslr.u .i, llir 

tlivisiuii ICiiinalaroKlrara, aiui llit* siTU-s I'ah ariila. Tlu* uiily nthcr 
itu'mhcr o! this sfiU'x is tin- onh'r iK'rapfwla. 'I'hc t hanu trrislirs «if !h«* 
Hitler are set forth below. 

'J'he fill ihatisiuls an* almost ptireh |>latiktoiiie, anti are hiryeh iK eaitir. 
Some are eonfinerl t<? thi- tieptlis but the majority live near the siirfat e. 
The speeies of the tipper zotms freqiienlh exhibit a pronotineed tiinrnal 
bathymetric initj;ration. I he euphaiisiitls are most itnptHtiinl in the fttoti 
economy of the .sea, for they feet! largely upon phyfophmkioti and in 
turn c<>nstitiile tin inn»ortant food source for the jtlankttm-feedinK fishes 
timi the whiile-bone whtiles. 

It is probable th.at the list (»f euphausiids from this retjion is now 
nearly complete, for tlu> spet'ies of euphausiids have wide ranges and 
surticieiit sampling htis been etirried tm l«> cover the popuhition afletjuateiy. 
However, the list mtiy he augmented during further investigations l»> 
slniy imlividnttl.s carried into the region hy oeetmic currents from the 
more tropical Pticific, or hy the few sis-cies that may, exist in the depths 
below KWM) meters, or llitil mtiy he limittxl to tiie Bering .Sett tind Arctic 
Ocean. 

n. .f. Hitnsen (Mila) was Ihe first worker to stuiiy the eiiphatisiids 
of this region and his record of si>ecimeiis in the r..H, National Museum 
lisl.s all of the commoti .species, ‘rhe.se specitvs are:" 

{,'') 'I'ltysaitopoilii cornuUi lUig 
T/iysuntifAxa sj>imfern Holmes 
I'hyMittnessn ion^i(ies Hnmdl 
'l‘fty.\(iHf)if,ssti inermis (Kroner) 

ThyMtmmm marhii (M. Sars) 

Temmihmiiiion m ulahm Hansen 
Hufthnumi pncifica Hansen 

'I'he present study has atUkii the following, all less cotnmon than the 
foregoing, and mostly represeiUeil by only a few specimens; 

Bentheuphanmi mnblyops ((». O. Sars) 

'I'hysafiopotla duhitt sp. tm. 

NetmtobracMon flexipex {( Irtiminn) 

Nematoxcelis tlijUrilix Hjmsen 
atyheheiron lotif’irorne (i. (). Sars 
SlyloeJteiron maximum Hanwn 

»Hannen's fisting of Thysamesxii gyeg/aria G.O. Burs has nut Ikw inelinlfd fur his 
specimens are lielieved to fie a form of Tkymnocssa Inngipes'-H'e page 2f, 



TABLE f 

Ua.nui h («• Ei-i'iiAi’sniis tK.xrKKiNu in the Northeastekn: Pacikic 



’ 

I 

»>4 

i *1 

1 «Ml» 

‘ a; 

■4J 

! 

i 

‘ 'I 

i 

! Sf 

s 

1 

'C,_ 

z 

c 

t 'v^ 

f ^ 

1 

: S2 

< ^ 

i 

i 

: 

^ M 
'S 

'X: 

<» 

§• 

1 

« 

s 

Thysanoessa Imgipes | 

I 

Thysanoessa raschii j 

Thysanoessa imrmis | 

— 

Nematoscelis dificilis [ 

— — — } 

i 

Tessarabrachion ocuhtum [ 



Euphamia patifica j 

Stylocheiron longicorne j 

Stylocheiron maxinmni j 

ArruV Oct ‘i ill 
off Altiitilic 

1 






X 

X 





X 

Ntirlli Atliinitc 

X 


K 

X 



X 

X 




X 

X 

South A flail tic 

X 


\ 

X 








X 

X 

ftulLin 

X 


X 









X 

X 

South Pact til* 

X 


X 

X 








X 

X 

' Tropical W, 

Pacific 

s* 


X 

X 








X 

X 

Nor til western 
f^icilic 






X 




X 

X 



Clff C'alHornia 



l”" 


X 

X 

X 


X 


X 

X 


<Hf OiVKiHt 





X 

X 

X 




X 



Off Washiuj^ttin 
Oceanic 


X 



X 

X 

X 



X 

X 

X 

X 

OIT Washington 

N critic 




X 

X 

X 

X 


X 

X 

X 



Off British 
Columhiii 


X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Off Southeastern 
Alaska 


X 

X 

X 

X 

X 

X 

X 


X 

X 


X 

OlT Bmithwestern : 
Alaska 






X, 

X 

X 


X 

X 


X 

Bering Sea 





X 

X 

X 

X 



X 



Adjacent Arctic 
Ot:ean 






X 

X 

X 







3 



■I 


Transactions of thk Royai, Canadian Institutk 


It can be swn from Talik- I (hat the; euplutiisiHls exhibit tlie same 
types of raiiRi's as did (he mysids. 'I’he first is the cosmopolitan raufte, 
as illustrated by SlylorJieirOH maximum. Second is the circunipoliir 
ranse, :is best illustrated by Tfiyaanoessa inermis. Finally is the en(I<‘mic 
northern Pacific ran>{e, as exhibited b\' I'hyxanoexsa loitgif>es or Euffhausia 
(Mtcijim. It will Ix^ noted that the euiihausiids do not exhibit the narrow 
range as shown b>' some of the mysids, with the possible exception of 
'f'hy.'tauopodti dnhia; however, the apparently narrow range of this species 
is probably due to inadequate sampling. 

With the vast amount of material available at the International 
F'isheries Commission, it was hopetl to di,scover the distributional pat- 
terns of the euphausilcls for the area under study. For geographic 
distribution three series of plankton tows, eai'h serie.s taken within a 
month and extending over a thousand or more miles of ixiastline, were 
studied, h'or seasonal distribution a series of plankton tows taken in 
a narrow area of Yakulat Bay, Alaska, from January to June, w'ere 
selected for detailed analysis. For bathymetric stufly, it was not 
exjiected that the tows available would show bathymetric migrations as 
1 ‘uch tow' was taken over a series of depths, but it was hoped that the 
extnmtely deep low's (some to 1275 meters) might give indications of 
vertical stratification: consequently, all tows that .samplerl depths over 
KKIO meters w(*n! studied. F'inally, a series of tows taken oiT Queen 
Charlotte Islands, Brilwh (’olmnbia, rlurlng March of the years 11129, 
HKII, and ISITI were studied to see if a variation in the population for 
year to year I'oidd be detected, I n all, netir 20,000 H]>ecimens of etiphau- 
siids from tiu'se 312 plankton tows were identified and counteil. 

When the study was started it was known that the eiiphausikls travel 
in si'hools of greater or less ilensity, and that random samplings coukl 
not present accurate and reliable indications of the abundaiux* <»f the 
Hiwcitis. However, it was hoped that sis each plankton tow was taken 
for about an hour, thus sampling a large body of w'uter, and as each 
ItK’ality was represented by a series of tows at different dt^pths, the 
effects of this swarming could be sinoothed out and an acctirute distribu- 
tional picture could be obtained. 

However, it wius found that the tows were too ViiriabU; to analyze 
statistically. Two tows at similar depths in the same area taken within 
several hours of each other ntlght show hundreds to thou.sand8 of speci- 
mens of a single species in one tow, while the til her woultl show numerous 
sjMiciinens of different species or no specimens whatatwver. With such 
variatidti even methofis of statistical analysis could not be applied to 
show trends in the variation of populations for often supposally similar 
tows, taken In the same' area at the same time, would show between 
them greater variation than would tows taken a thousand miles ajiart at 
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different seasons. 

( onsequently, the only conclusions that can be drawn from the entire 
distributional stuily arc those generalized ones that can be found by 
mere inspection ol the distributional lists: the extremes of the range 
oi the species^ whether it penetrates into inland water or not, at what 
season it appears to be most common, and whether it appears to run in 
vast swarms. I'hese conclusions were augmented by scattered samples 
from other sources, as listed in the introduction to Part I. {op, cit., p. 349). 
As the distributional tables are too voluminous and show too Httle to 
be profitably printed, these generalized conclusions alone are listed after 
the common speedes. In the uncommon species, where only sevei'al 
specimens were found, the exact data is given. 

Definition of the Order EUPHAUSIACEA 

Malacoslraca in which the well -developed carapace coalesces dorsally 
with all thoracic segments. Abdomen of six segments; telson without 
movable furcal rami. Paired eyes well developed and on movable stalks. 
Prolopodite of antenna indistinctly divided into two articles; squame 
alw^'iys present* Mandibles with the pars molaris and the pars incisiva, 
lacking in the Jacinia mohilis and saw-bristles; palp seldom absent. Last 
IwT) pairs of thoracic legs may be rudimentary; exopodites present on 
uH well -developed thoracic legs; first thoracic legs not modified as 
rnaxillipeds, <k)xa of thoracic legs bearing exposed gills; those of the 
posterior appendages large and well developed. No oostegites in the 
females. All genera save Bentheuphausia G. O. Sars have complex 
thoracic and abdominal luminescent organs. First pleopods of the male 
modified for copulation (except in Bentheuphausia ?). Young hatch 
from eggs as nauplii. 

Remarks: All species of this order may be distinguished from the 
myskls by the characteristics given under Mysidacea {op, cit,, p, 355) ; 
they may be distinguished from shrimps by the lack of rnaxillipeds, the 
presence of a single series of uncovered gills, and by the complex lumines- 
cent organs (except in Bentheuphausia). 

It must be noted that the furcal rami discussed above are not the 
two large siibterminal spines found in this order. 

A single family is described from the order. 

Jmmily Euphaxjsiidae 

Gharacteristics as listed for the order. 

This family has been divided into subfamilies, but as these subfamilies 
are of little aid taxonomically they have nbt been used in the following 
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T\w family roatains c»i!y eleven K<‘nera, eight nf which have 
been found in the northeastern Pacific. 

Key to the Genem of the Fiumly of EuplmusHdae 
in the Northeastern Pacific 

A. ICighth thoracic legs of reduct^d size but of full <levelopnienL 
Body without luminescent organs. 

Bentheuphaiisia (i. (). Sirs tp. 7i 

AA. Mighth thoracic legs with midopodites of redmvd number of 
articles. Bod}' with luminescent organs. 

B. Ivndopodite of sixth thoracic legs composed of five articles. 
C\ ICndopodite of seventh thoraeic legs composc<{ of fiv<' 
articles. 

D. Anterior ihorm'ic legs of similar size. 

Thysanopoda Milne-luJwards (p. fl) 
DD. Third thoracic legs greatly elongate. 

Nematobmehion t'alman (p. la) 
Ivndopodites of sixth thoracic' legs absent or at most 
composed of two articles. 

l>. ICxopoilite of seventh legs of normal slriuiure, 
although it may be redtu'ecl in size. 

K. Third thorac'ic h‘gs nmvr t^longate; second 
thoracH' I<‘gs elongati* or normal. 

Second ihorat*ic’ legs elongate or 
normal; if <‘longatl^ with the pro- 
{>odus Ixsaring stiff .setae the full 
length (,»f both margins. 

Thysmumsa liraiult (p. I7) 

M*. .Second thoraiai* legs always elon- 
gate and bearing setae only on the 
distal end of propodus; these are 
modified to the form of stiff spines, 
Nematoscelis G, (). Bars (p, 29) 

IClv. Both sec'ond and third thorm'ic legs 
elongate. 

Tessarahrachion Hansen (p. IJl) 

I)l ). Exopodite of seventh legs styliform, enclopodite 
ahsent in both sex<\s, 

Euphnusia Dana, (p. HJi) 

BB. Ivndopodite of sixth thoracnc legs composed of three articles 
or less; third tlioracic endopodite elongate and may be (dielate or 
suhchelate. 


Styheheiron G. O. Sars (p. 39} 
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Bentheupkaiisia G, O. Sars 

Benthenl^hausia G, O. Surs, Forh. Vid. Selsk. Christiania (for 1883), 
(7) : 23, 

Benfheiiphamia G, O, Sars, Challenger Kept., 13 : 108, 18^5., 

reduced in siz;e, peduncle with a papilla. Antennular peduncle 
short and heavy. Mandibles with an expanded molar portion; palp 
larg^^ hirst maxilla with palp small but composed of three articles, 
vSei'ond maxilla com[)osed of live articles. Last thoracic legs reduced in 
size but similar in structure to the anterior legs. Exopodite of uropods 
artic'ulated near aiiex. No luminescent organs. Male copulatory organs 
ot the hrsl pleopods liave never been described. 

'rhis genus contains one species. 


Bent hen phaUsSia amblyop^ (G. O. Sars) 

Plate I, Fig. 19 

Thysanopoda amhlyops G. O, Sars, Forh. Vid. SelslL Christiania (for 
1883), (7) :2k 

Bentheu phausia amblyops G. O. Sars, Cdiallenger Repts. 13 : 109, 1885, 
text fig, 4, pi. 19. 

' Zimmer, Nord. Plankton, (12) : 5, 1909. 

- - Hansen, Siboga Repts., 37 : 80, 1910. 

Hansen, Mem. Mus. Comp. Zool. Harvard, 35 : 200, 1912. 

Hansen, Proc. U.S. Nat. Mus., 48 : 00, 1915. 

Zimmer, Deul. Sud-Polar Exped., 15 :41(>, 1914. 

- 'ratlersall, Proc. ,ll,S. Nat. Mus., 69(8) : 12, 1926. 

lllig, Wiss. h:rb. D. Ticfsce-Exped., 22(G) : 490, 1930. 

h'orrn heav>% ( 'arapacc withput denticles (except in immature speci- 
mens, see Tattersall, 1926, lllig, 1930); cephalic groove well developed, 
and with a small keel over the gastric region. Rostrum short and obtuse, 
with a|>ex rounded, 

C'orneae of eyes reduced in size, occupying only the distal end of 
the heavy peduncle, with visual elements irregular and imperfectly 
formed; peduncle bearing a heavy protuberance that projects over the 
<'omea. 

Antennular peduncles heavy. A strong acute tooth arising from the 
<listal end of the first article projects over the second article; lateral to 
it is a smaller tooth. Second article likewise bearing a projecting distal 
tooth, about the same size as the secondary tooth of the first article. 
Both flagella inflated at the base; in the sole specimen in the collection 
the inflated portion of the lower flagellum is almost as long and as broad 
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as (he Uvo distal at ticU*s of the peduncle camibined, aiul hears iitiiiKanus 
line seta<* arraniic<l in rows alonj» the tnnee ntar.ui*^‘ 

Basirerite of anitaina liearini; a small anterior lateral spine. Anieiutal 
peduncle slightly shorter than sqiiaine. Squaim* approxiiuatt*!v ilte 
same length as the antenmilar peduncle an<f between 2 am! 2.a 
as long as broad; outer margin straight and tiamiinaled !>y a small 
tooth; anterior margin broadly rotnided; a thh'kened ridge rtms the 
length of the squame. 

l^xopodite of uropods with a small lateral <k‘iUicle iWiKsiwenth the 
distance from the tip; slightly distal to this spine is the transverse 
articulation; outer margin straight and without setae. Uropods equal 
in length to the telsom 

'rhe sole specimen in the collection is 28 mim long: both Surs and 
lllig reported specimens reaching 48 mm. in length. 

In preserved speinmens there is no color visible, even in the corneae; 
howwer, lllig reported a color drawdng h\' (duin of a living s|ajcimen 
that showed the body a light red color, the corneae jiink, and tin* tA<** 
stalks colorless. 

Discussion: This specimen agrees well with the puhHshe<l descrip- 
tions, except for the overdevtdopment of the lia.sa! jiorlionsof theantennie 
iar flagella, a <x)ndition somewhat similar to that found in some nnsids. 
In this specimen the flagella propiT were lost; the l^asa! portion showed 
segmentation only in th<‘ form of obliqm* striae thkdcly set with seou* 
along the inner margin. 1lds eonditiou may he a secondary male sexual 
<diara«ier, although the pleopods show’etl no sign of lyi>ical euphausiid 
modification. 

'fhe denticles of the antimmilar peduiudes and the r<is(nun appear 
to he* intermediate between small and mature speiamens. 14 k* thickened 
ridge <lown the middle of the squume has not been previously meniiomd 
in the descriptions of the species; it appears to he similar to the ridge 
in the squame of many shrimps. 

When the specimen was first c\xamined it: had in its **foo(bgroove’* 
between the protopodites of the thoracic legs the following animals: 
two 3 mm. fish larvae; two Sagitta of nuxlerale si;^e, one large calam>id 
cojiepod, and some material that coukl not he klentifietl. While most 
of this material was prohalfly captured while the specimen was in the 
plankton 'Imrket’* or bottle, it would imli<.^ate, at least, that ihespecinKm 
was actively predacious. 

Cknerul Distribution: 11iis species is balln^pelagit*, and has heim 
reported from the North and South Atlantic, the Imlian Ocean, the sea 
south of Australia, and the tropical Mastern I^icific. 11te depths of 
capture vary but most are greater than 1000 meters. It has not been 
reported previously from the North Pacifi<* Ocean. 
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The male specimen in the present collection: 53 : 34 N; 135 : 20 W 
(off northern British Columbia), 1200, 1100, 1000 m. (IFC).*^ 

Thysanopoda Milne-Edwards 

Thymnopoda H. Milne-Edwards, Ann. Sci. Nat., v. 19, 1830. 

Rostrum variable, carapace with or without a distinct cervical groove, 
('orneae of eyes undivided, in some species somewhat reduced. Antennu- 
lar and antennal flagella elongate. Exopodite of maxilla very small. 
First to seventh thoracic legs of similar development, the anterior two 
pairs with a slight modification of the dactylus; the seventh is smaller 
than those preceding but with the full number of articles in both sexes. 
Eighth thoracic leg with endopodite degenerate, but with exopodite well 
developed. Copulatory organs of the first pleopods of the male usually 
with all parts and processes present; in one species the spine-shaped 
process is lacking; in others the terminal and proximal processes vary 
from simple conical spines to complex curved and expanded processes; 
lateral process also variable; one or two additional processes ma\’ be 
present. 

Key to the Species of Thysanopoda 
from the Northeastern Pacific 

A. Rostrum of adults rounded, that of young specimens triangular; 
dorsal process of distal margin of the first antennular article acute. 

T. dtibia sp. nov. (p. 9) 

AA, Anterior margin of carapace of adults rounded and not projecting, 
rostrum of young sjiecimens rectangular; process on distal margin 
of first untiMinular article rounded, not acute. 

r. cornuta Illig (p, 13) 

Thysanopoda dtibia sp, nov, 

PlATK I, Figs. 20a-20c; Plate II, Figs. 20d-20h 

tAarapa<*e without lateral denticles. Slight keel in gastric regions 
similar to that of acutifrons Holt and Tattersall. Frontal region of 
carapace produced into a triangular rostrum, with the margins over the 
bases of the eyes slightly convex, but concave near the tip; tip rounded 
and reacdiing l>eyond the eyes. In lateral view the rostral projection is 
quite thi(‘k, only 2.5 times longer than thick. The rostrum in younger 
specimens is more triangular than that of the adults, and is frequently 

in the hrst portions of this study, the abbreviation IFC indicates that the 
specimens were taken by the International Fisheries Commission; OL, by the University 
of Washington Oceanographic X^aboratory; USNMt specimens loaned by the IJ.S. 
.National Mtmeum. 
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up-turned distally. Anterior latiTal rornern of the <‘arapaee rounded* 

IC\es small in size, similar to thostj of <'losely-relate<l speeies; <*oriUMi* 
reddish-brown in c‘olor. 

Antennular peduncles heavy with the basal article one-sixth shorter 
than the sum of the two distal articles. l'h(^ basal article carries dorsally 
near its end an inflated ^haishion’* which bears lumuToas pluinosi* setae, 
I'he margin anterior lo the “cushion” projects forwanl as a stron,i» acute 
tooth over the proximal half of the set'ond artirk*. 'rin* anterior lateral 
margin of the first article bears a short triangular tooth, U‘ss than half 
the length of the dorsal tooth; this tooth is partially coiu'ealed by the 
setae of the anterior margin of the article. Second article bears a row 
of fine setae at the end of the sec:ond third; the anterior dorsal margin 
projects as nanidcd collar over the distal article. 'Phinl articd(‘ with a 
slight dorsal keel that runs obliquely towards the outer distal margin. 
The flagella are of equal length, about half the length of the body. 

Antennal squame reaching to the mkklle third of the last article (d 
the antennular peduncle; the outer margin is slightly convex; the tip 
is broad and truncate perpend icailar to llu^ outer margin. Basicerile 
bears two anterior lateral acute prrKVsses, the dorsal a quarter th<‘ 
length the ventral. Antennal pednnrU‘s reaching to the middle ot 
(In* secoml article of the antennular peduncle. Antennal flagcdltim is 
llattc'iied in ('ross scH'lton and almost as long as tin* t‘ntire body. 

I1u* iiseudexopcHlitc* of the* maxillules with setae* onK on the distal 
margin; palp (or c*nd(»p(wlite) nxiching bcwtuid the tnnrgin of the pseud* 
c*xopodile by an eighth cfl its k*ngth. Both the pseudexopodth^ and 
the cmdite of the first article full and rounded distally, not tapcTing 
towards the* tip. 

'Phird ariuT* ol jirolopodtle of maxilla is c*qual in k*ngth to the* liiiul 
article or endopoditc* aiul twic'c* the length of the ca^xopodite. ICiulo* 
poditi* tapering but slightly tcm’ards rounded distal <*nd and with inner 
margin straight to slightly convex. 

Dactylus of first thoracic legs short, 0.7 the lengtli of the propodus, 
armed along the margin with a series of up l(» 12 unpaired barbed setae* 
which increase in length distally. Dactylus of the second thoracnc"' legs 
equal in length lo that of the first legs but relativi*ly broader. It bears 
up to 10 unpaired barbed setae along tlie margin, the barbs being lim* 
triangular plates arranged in a cotnb-Hke manner. Broximal to these 
setae the dactylus carries on its inner ace up to 12 hook-shaped articn* 
lated spim*s, the length of the most distal being two-thirds the width of 
the dactylus and the most i>roxinial one-sixth the length of the distal, 
The bases of these spines are triangular, and the distal portion scythe^ 
shaped, with thi^ portion along the concave margin bearing a. broad 
membrane that is evidently composed of very fine, fust*d sc?tae. 
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Following legs usual. 

Pleura of the abdominal segments similar to those of T* microphthalma 
G. O. Sars. Posterior margins of the fourth and fifth segments not 
acuminate or acute. Preanal thorn of the females simple. Telson 
bearing three pair of dorsal spines, similar in location to those of T. 
acuHfrons. Inner uropod equal in length to the telson, the outer slightly 
longer than the inner. 

Adult males unknown. 

Length of the largest female was 27 mm. No body color noticed 
in preserved specimens save red setae on the mouth parts and adjacent 
portions of the anterior thoracic legs. 

Diagnosis and Discussion: The lack of lateral denticles on the cara- 
l)<ice place this species in H. J. Hansen’s group of the genus that includes 

pectinaia Ortmann, T. microphthalma G. O. Sars, T, acutifrons Holt 
and Tatlersall, and T, orientalis H. J. Hansen. It is easily distinguished 
from 7\ pectinata by the lack of comb-like bristles on the first article 
of the antennular peduncle. The three other species and this new 
species are evidenlally clovsely related and quite similar in form. Table 
IV shows the more evident differences. 

This new species has been erected primarily upon the differences 
bi»lvveen its rostrum and those of the previously described species; the 
slight differences in the other anatomical details are hardly of specific 
worth if taken by themselves. The presence of the scythe-bristles on 
tlie <Iactylus of the second thoracic legs may be an excellent specific 
chura<*ter, but until the other species have been re-examined for their 
presi'iu’c, too much faith should not be placed upon them. The char- 
acter of the maxillules and ma.xilla will separate T. dubW from T. orien- 
tails. However, final confirmation of T. dubia as a valid species must 
await the description of the first pleopods of the males. 

TABLE IV 

Differences between Thysartopoda dubia and related species® 


kostntin: 

1\ dubia Broad, almost entirely covering ocular peduncles, and long, 

extending beyond eyes; tip formed by gradual continuation 
of the curves of the lateral margins; width at level of posterior 
margin of eyes 1.5 times the length anterior to it; in lateral 
view rostrum 2.5 limes as long as thick. 


®Tho characteristics of T. microphthalma were taken from various descriptions and 
from the plate of Holt and Tattersall, Fish Ireland. Sci. Kept, for 1904, (2-App. \’): 
pi. II, 1906; thojife of T, acutifrons, from the description and Plate I of Holt and Taller- 
sail, op, cit.] those of T, orientalis from Hansen, Siboga Exped., 37 : 85, 1910, pi. 13, 
Fig, 2a-2i, and Mem. Mus, Comp. Zool. Harvard, 35 ; 222, 1012, pi. 5, Fig. 2a-2i. 
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i\ mirraphthalma , hut short, <'ov<‘nn^ only the proximal portion> of the 

truiar petiundes; tip demarketl from the curve of the lateral 
margins; over 2,0 limes as broad as long; slightly more than 
1.5 times as long as thick. 

aruttfrints . AUire broad an<l short than 7'. micraphthalmiiy covering (udy 
tin* bahcs of the pedun<‘les; rostral tip even more disctmtinuous 
with the curve of the latm*al margins than 1\ microphtbalma; 
over «T0 times as broad as long; over 2.5 times as hmg 
thick. 

T, orintfalis Similar tt) T. acutifnms in shape and ('overage of exest.dks; 

rostral tip also similar; over 2.0 times as broad as long; about 
1.3 times as hmg as thick. 

Kye: 

1\ diihiii . , In d(jrsal view, diameter about e<|ual tt) width of tirst atUennu" 

lar article. 

1\ microphtluilnm,. .Same. 

T. aeutifrms .... ... Same . 

1\ orieutalis .. . In d<^rsal view, maximum diamcdcr of eye only 0.7 that oi 
first aiitennulur article. 

First antenmdar artichu 

1\ dithiii 1 dorsal pnjcess of anterior margin a<’ut(‘l> spiniform. 

T, mii'niphthafmu .Saitu*. 

T. acutifrintH .... . Dorsal process rounded at tip, 

T. oriinitalis .. . Same as T. duhh, 

S(|uame; 

T, duhitt. , . . Reaching to beyond middle oi third aitteniuilar arttt'le. 

T, mirrophtludmtL Readting scarc<»Iy lM‘\ond mul of second antennular art irk*. 

T, uentj/ntHS. . .Same as 7\ duhiti. 

7\ orietfttilis . Same as 1\ duhin, 

Maxillule; 

T, dnbiii luidopodile extending beyond psi‘U(U‘xopodite; pstmdex<H 

podite Iteuring setae only iUsttdIy. 

7 \ m h'rophfhalmi ... 1 1 mhjscril jed. 

T, aciitifrons,.,,,. . Endopodite not extending h(*y<md pseudexopodite {In infer- 
ence from descriptions); setae of pseudexopodite not 
des(*nbed, 

orientalis Endopodite extending beyond pseude.Kopodi te or not; pstni- 

ck‘.\opodite bearing setae on distal half of lateral margin. 

Maxilla; 

7\.duhia Basis 2.2 times length of co.xa; endopodite with lateral margin 

straight to eonvex. 

7\ mkrophthalma .... I bit lesrribe< 1 . 

7'. ttnttifmns ...... Described as similar to T, obtmifroNs, in which the busis is 

less than 2,0 times length of coxa, amj in which the endo|Kidllte 
has a straight lateral margin, 

T, mienUtILs Basis twdce the length the coxa; endojxxiite with a concave 

margin* 
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vSeroiul thoracic leg*: 

7 . dubia .... . . , . With a sertcb of scythe-like spines on the daclylus. 

T. miaophthalma., .None described or shown in plate. 

T, arntifrons, , . . None described or shown in plate. 

7\ orientalis . , . Appendage neither described nor depicted. 

'1 'elson: 

T. diibia Three pair of dorsal spines, 

7*, microphlhalnia.. .Four pair of dorsal spines. 

T. ncutifrom 'ITtroe pair of dorsal spines. 

7\ orientalis . . .. Undcscribed. 

1 ype Specimens: '^Fhe type specimens of this species will be deposited in the U.S. 
National IVluscutn. 

Specimens in ihe Collection: 

Oceanic Records: 

Localities off Washington: I specimen collected at 47 : 49 N, 
12() : 07 W, 400, 500, COO m. (IFC). 

Localities off British Columbia: 17 specimens in IG plankton 
tows at depths ranging from 100-700 m.; most common in 
months from January to March (IFC), 

Localities off Alaska: 1 specimen at 57 :07 N, 131 : 26 W, 
250-420 m.'(rFC). 

(?) Thysanopoda cornuta lllig 

Thysnnopoila cornnta lllig. Zool. Ana:., 28 : (H)3, 1905. 

? Hansen, Menu Mus. C'omp. ZooL Harvard, 35:224, 

1912, pL C, Fig. la-lc. 

? Hansen, Proc. U.S, Nat. Mus., 48 ; 66, 1915. 

?“ - - - lllig, Wiss. lirgebn. D. Tiefsee-Exped., 22 (G) : 513, 1930. 

? - Tattersall, Proc. U.S. Nat. Mus., G9 (8) : 15, 192G, pi. 2. 

Thysanopoda insignis Hansen, Bull. Mus. Ocean. Monaco, (30): 19, 1905. 

Carapace without lateral denticles, bearing a deep cervical groove and 
two pairs of longitudinal ridges, one along the lateral margin and one 
somewhat dorsal to it. Anterior margin of carapace rounded, in lateral 
view somewhat upturned# with a dorsal lamellar crest running posteriorly, 
from it to the cervical groove. Eyes moderately small, peduncle bearing 
a small papilla near cornea. First article of antennular peduncle ter- 
minating dorsally in a projecting lobe; outer distal angle bears a short 
spine. Squame reaching to first third of the third antennular article, 
and bearing a small tooth on the outer distal angle. Palp of maxillules 
quite large and protruding. Sixth abdominal segment flattened in its 
posterior half, the flattened area demarked laterally by a carina. Copu- 
latory organ of males bearing a large spintform process; proximal and 
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tcnnlnal pnicTssen slnti,t;ht aii<! siinpU*, sonunvhal thirkcanl trnuinalK ; 
latmit process stronji^K' curved ami somewhat lonj^er that! tiu^ spiaitorm 
process, Aditlts reachini^ almost 80 min. 

Larvae «also of larjj!;e siise, still showin^t* larval <*haractcrs at la mm, 
length. In these the rostrum is well developed ami projiHis ovt*r the 
bases of the eyes as a Oat rectangular plate: distalls it is sliarph' truiu atc 
and may bear in its middle a long median spine. Distal margin oi the 
first antennular article may bear a long lateral spim* (compare Hansen 
1012 and HHa, and lllig, HWO), 

Disrussion: Jt has yet to be proven definitely that the larvae 
descril)e<l by Hansen, Illig and 'Pattersall are tht* larvat' of T, a^rnutth 

'I'he species is represented in the collection by two larvae. first 

specimen, aliout IT) nun. in length, was lost before the exmninath»n was 
t'omtileted, It agreed with Hansen's sf)e(‘imen from tlu* northeastern 
Pacific (1915) better than it did with the specimen from off the coasts 
of Peru (1912), It differed from the former in that the carapaiv liati 
not yet develoticd pronouiu'ed keels and furrows and a long rostral spine; 
farther, the legs were more immature. The first artii'le of the antennular 
petluncle had a long lateral spine similar to that shown by lllig (1900). 

The second specimen was 10 mm. long. The anteruir margin of the 
carapace was produced into the characteristic rc<aangu!ar plate whuii 
reachetl almost to the enrl of the first article of the antenmilur pedumde, 
ami wliii'h medially bore a small spine; dorsally no ket‘I could In* discerned, 
d'lu* ey(*s were Iat<»ra!Iy coinpri*ss4*fl; their peduncles and a tHniion of 
the <*onii*ae were <‘ov<*red by the rostral plate, Basal artirh* of the 
anlemudar pi^lum le was armed with a strong laiti'al spine which reached 
IhaoiuI the end of tin? sec'oiul article. I^oth flagella were short and with 
out articulations. 'Hu* anteiinii was represented by a biramous structure 
without urtii'ulations. Duly the first two thoracic legs had articulations; 
the first was soimAvhat elongate, but the second was short and only aliout 
five times as long as broad* 'Fhe uropods were only half the length of 
the telson. 

General Distrihulwn : Adults havt: been reported from tlie tropical 
and subtropical Atlantic in both the eastern ami western portions; from 
the Facifu' tliey have been reported off the c'oast of Peru and off soiUJtern 
Japan and the Pliillipines, The six'cies appears to be buthypelagic. 

Larvae, identified as of this species, were reported by Hlig from 
the South Atlantic and Indian Oceans; liy Hansen from th<‘ Pacifk^ olT 
the ('oast of Jk^ru and off the coast Alaska (fiJt ; 95 N ; 13H : 31 W); by 
'Pattersall from the Atlantic off the coast of United States. 

Specimens in ike Collection: 

One specimen at each 53 : 24 N, 1*39 : 2(i W, 1200-1000 iUm and 50 : 55 
N, 14f> : 07 W, 900-700 m. (Specimen from first tow lost*) 
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Nemaiohrachio7i Caiman 

Nematodactyhis Caiman, Trans. Royal Irish Acad., 31 : 1(>, 1896. 
Nematobrachion Caiman, Fish. Ireland Sci. Invest, for 1902-1903, (pt. 2- 
App. IV) : 153, 1905, 

Carapace with a cervical groove, usually without denticles on the 
lateral margin. Eyes with a transverse constriction. Antennular pe- 
duncle not showing sexual dimorphism; flagella long and slender. Man- 
dibles with a three-jointed palp. Maxillules with or without pseud- 
exopociite. C'oxa and basis of maxilla relatively broad. First and 
second thoracic legs of similar size, the second with the dactylus short 
and broad. Third leg elongate; articles without setae or spines except 
for the dactylus which bears six stiff spines; merus with a sharp bend 
near proximal end; carpus and propodus elongate and thin. Following 
legs small and decreasing in size posteriorly. Endopodite of seventh 
leg with a normal number of articles in both sexes; exopodite normal* 
Endopodite of eighth legs absent; exopodite normal. Copulatory organs 
of the first male pleopods with all lobes present and with all processes, 
including the additional process, present and well developed. 

ddiree species, only one of which has been found in this region. 


Nematobrachion flexipes (Ortmann) 


Stylocheiron Jiexipes Ortmann, Erg. d. Plankton-exped., 2 (G,b): 18, 1893, 
Taf. l‘, Fig. 7. 

Nemafodactylus Jiexipes ('alman, Trans. Royal Irish. Acad., 31 : 16, 1890. 
Neniatohrachion flexipes Coalman, Irish. Ireland Sci. Invest, for 1902-1903, 
(pt. 2-App. IV) : 153, 1905. 

Pacific Records: 

Hansen, Mem. Mus. Comp. Zool. Harvard, 35 : 269, 1912, 

PL V, Figs. 5a-5m. 

Hansen, Proc. U.S. Nat.NiM'Js., 48 : 110, 1915. 

Hansen, Proc. U.S. Nat. Mus., 49 : 651, 1916, 

Frontal triangle of carapace variable; rostrum very slender and 
laterally compressed; lateral maj'gins with or without denticles when 
present, they are located at the beginning of the posterior third of the 
carapace, and are narrow at the base, elongate and acute, and directed 
laterally and forwards. 

Eyes constricted below the middle, with the upper portion broader 

than the lower. . . • , i. • 

Antennular peduncles rather slender. First article distally bearing 
a strong lateral spine; second article with a terminal dorsal spine which 
arises from a lapicllar protuberance; third article with a small dorsal keel. 
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Scjuaine rea('hin,i* to tht‘ middle of the third article of the anti'imular 
|K‘diuu'le, strongly ta|KTing ami with the terminal tooth of the lateral 
niiirgin well developed. Basic'erite with a strong spine. 

Maxitlules without a pseiidexopodite. Maxilla with the endite of 
the scixHul article of tlu^ protopodite divided into two IoIk\s; terminal 
article or endopoditi* almost twice as long as broad. 

Thorai'u' legs as described for the genus. 

Abdomen bearing a denticle of v^ariabh* sizi^ on the i>osterior margins 
of the third to sixth segments, with the denlii'k^ of th<^ third s<\gmenl 
usuallj half as long a^s the fourth segment, and those of the fourth tc^ 
sixth segments much shorter. IMeura of the scrond to iifth abdominal 
segments with the posterior angle a<HU<‘ and somewhat pr{Kluce<I. Both 
rami of the urojXKls approximately equal in length to the telson. 

C'opulatory organs of the male^’ with the spiniform [>roc(‘HS inoder- 
ately clevel<)[)ed and slight h* curved, 'rerniinal proce.ss has a lunivy 
base, a curved and narrow neck and an expanded and Hattened ic^rmifta! 
portion. The proximal process has a l>roai{ base ami an elongati^ and 
Btrongh* curved shaft that, wlum the pleopod is unrolled, crosst^s oVi‘r 
the terminal process to b(*nd hac'k again and ends with its llaltened tip 
beyoml the end of the terminal process. The lateral proiTSs is set far 
nut on the median lobe, ami ri'-aches sliglith' he\'ond the end of the lobe; 
its tip is strongly recatrveri, Acce.ssor> process heavy andstrongh* 
curved towards thi^ setose lobe. 

Mature sptH'imens ri^ai'h more than 22 turn, in length. 

/)i,safssiaH: 'Tlu* threi‘ spiTiniens in the present colfeetiiat agn^e 
ahnosl ('ompleli'h' with the reth\sci*iplion of Hansen (HH2). In the 
charmiiTS that appear t<i be most important h»r specitic identification 
within this genus- the anltainules, the monlh«par!s, and the copulalorx 
organs tlu'n* is coinpltUe agreement. Other characters, like tlie form 
cjf the rostrum, the shapt^ f)f tht‘ eyes, ami the dorsal spines of the abdo* 
men likewisi* are similar. However there appear to he three <HlTerences. 

I'he first of these is possibly a major (liffenmce. Not only doch 
N, Jiexipes^ as previ<Hisl>' descriheil, lack lat<^rul denticles on the carupaca*. 
but also tile geims was defmeil by Hun.sen (ilnd) as lacking in thesi* 
clentk^Ies, On two «>f the^ three speeimens in this <*olle<‘tion the dentieles 
are very pronounceil; on the thin! specimen the buses of the dmiticles 
are present, w^hilc the dentieles appear to have been broken off. 

A s(X‘orul tlifferem'e of k*ss importance is in the pna-ostral triangle of 
the carujiace, which Hanstm de.Heribes as low, and sIkws the txmlral 
angle to be about 110^. In all specimens in thi.s collection the triangle 
was higher ami the ctmtral angle was 90®, 

“'Thtf anatomy of ikecopulalory orgariJjican best fje undersiotKl by sUidytng HanwnV 
iigures (UH2). 
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I'lie third diflerence noted is not certain to be a true difference. On 
all three specimens the dorsal surfaces of the large subapical spines of 
the telson bear a series of about fifteen closely-set secondary spines of 
heavy form; the longest is equal in length to about a quarter of the 
maximum breadth of the subapical spine. A similar condition has not 
been described for N. flexipes, although it may have been overlooked.^ 

Whether these two, or possibly three, differences are a sufiicient basis 
upon which to erect a new species in view of the similarity of other 
specific characters cannot be decided upon the basis of three specimens 
—“more should be examined to determine whether these are constant 
characters. 'Fhe apparently wide geographical separation of these speci- 
mens from the previously recorded specimens of the tropics would lead 
one to believe that, in spite of the similarities, two distinct populations 
are represented which, while closely allied, are actually separate geo- 
graphically and morphologically. 

General Distribution: This species is listed by Rudd (1936) as being* 
one of the surface species of the tropics limited by the 15° (at 100 M.) 
isotherms; he cites it as occurring normally in the top 200 m. In the 
Pacific all previous records have been from the eastern and western 
tropical regions; the most northerly record Is 13° 12' N. near the Philip- 
pines (Hansen, 1915). 

Specimens in the Collection: 

All (collections from the oceanic waters off Alaska. One specimen 
at (‘ach: 

51 : 30 N, 130 : 24 W, 600, 500, 400 m. 

53 : 40 N, 134 : 15 W, 300, 200, 100 m. 
m : 09 N, 137 : 05 W, 300, 200, 100 m, (I PC) 

Thysanoessa Brandt 

Thysanoessa Brandt, MiddendorPs Siblrische Reise, 2 (1) : 128, 1851. 

Rostrum well developed. Eyes with or without a transverse con- 
striction. Distal articles of the antennular peduncle more narrow in the 
female than in the male; upper flagella usually considerably shorter 
than the peduncle. Mandibylar palp small. " Terminal article or endo- 
podile of maxilla short. Fjpipodite of first thoracic leg obsolete. First 
six thoracic legs with full rfumber of articles; second leg may be elongate, 
and if elongate with the entire margins of the propodus and dactylus 
bearing stiff setae. Phidopoclite of seventh legs present in females, but 
composed of only one or two articles, at most slightly longer than exo- 

’No other specicJi of euphausiid from the northeastern Pacific shows a similar 
armature, and to my knowledge the condition has never been described before in the 
order. 
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poditi*; endopodite al)sent in males; exopodile prc‘seiit in both se\t*s- 
luidopodite of eighth legs absent in both sexes; cxopo<Hte represenl(‘d 
b>‘ a styliform process. 

('opidatory organs oi the first male plcopods with tin* spine-shaped 
procAtss of the inner lobe thin and curved; the proxiniafi terminal and 
lateral t>ro('esses well develot)ed; atldilional protx'ss usually is hu'king, or 
if present, very poorly developed. 

Of the nine species of this genus, five have hetm reporlc^d fnnn tht* 
northeastern Pacific. 'Fhe record of one of thest‘ specii‘s, 1\ gre^i^aria 
(b (). Sars, ap[)ears (o be based upon iiK'orrecth' idenlifit‘<l spe<‘itnens, 
and therefore has l)een cancelled from the list. (See disiaission lunler 
7\ longipea Brandt, p. 21.) 

Key to the Species of lliysanoessa in the Northeastern l^icilic 
(Based u])on characters of adult males) 

A. Terniinal process of copulatory organs simple, not tulnfonn. 
B. With a protruding setose lobe on the <lista! end of second 
arli('le of antennular peduncle. 

7\ spiuijem Holmes (p. IS) 

BB. Without a protruding setose h)be on the tlislal (nid ol secoml 
aiiicl(‘ of anpmnular pi*dnm'h*. 

1\ Untgipes Brandt ip. 21 1 

AA. Tenninai pro«a*ss (if copulatory organs tubiffirnt in its distal halL 
li. Lateral proeess giMihially curved and with its base near \v\v\ 
of l)ase of proximal proeess. 

inmiiis (Kroyer) (p. 21) 

HH. Lateral pr(»ci*ss abruptly bent to almost \Hf in^ar middhv 
ami arti<ailatt‘d on mkhlle lobe near middle of proximal 
proeess. 

7\ msrhii (M. Sars) (p. 27) 


lliymNoessa s pint fern Holmes 
Pi.ATK H, Figs. 2Ia-2ni 

Thysamesm spiniferu Holmes, Occ. I^ipers ('alif. A<'a<l. Sci., (7) : 2!Hh 

1900, PI. IV, Mg. 8L 

Hansim, Bull, In.st. Ocean. Motuu*o, (210) ; HK, fl, 191 L 
- Hansen, Univ. (atlif. PubL ZooL, 1! : 174, 1913. 

LvSterly, Hniv. (’aliL Pul>l. ZuoK, IH ; II, 1914. 

" Hansen, Proc. U.S. Nat. Museum, 48 : 90, 19ir>. 

’ IVUtersall, (‘ontri, ('anad. Biol. 8 ; IHa, 19HH. 
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Rostrum triangular and very acute, tip reaching to near end of first 
article ol antennular peduncle. Gastric area of carapace bearing a 
dorsal keel that continues anteriorly past the middle of the rostrum. 
Anterior lateral margin of carapace produced into an acute denticle 
over e>'es. Lateral margins without denticles. 

Eyes large and subspherical, slightly narrower dorsally than ventrally, 
but without a transverse constriction in adults. 

Antennular i^eduncles of the female with the second article a third 
longer and almost a third broader than the terminal article. Second 
arti('le of males slightly more than a third longer than terminal article, 
and with its dorsal distal margin produced into a lobe bearing thickly 
and regularly set recurving setae. Both second and third articles of 
male somewhat thicker than those of the female. In both sexes the 
upper flagellum is about the length of the peduncle, the lower three- 
fourths the length of the upper. Squame reaches to the neighborhood 
of the second article of the antennules, slightly longer in the females 
than in the males, with the terminal denticle well developed. 

Second thoracic legs not elongate in adults, but usualty slightly longer 
and somewhat thicker than the third legs. However, in immature 
siiecimens this pair of legs is often markedly elongate. Carpus and 
propodus of subequal length, both bearing setae along the entire margins. 
l)a(dylus almost as broad as long, one-seventh the length of the pro- 
podus, and bearing strong setae. Following legs normal. Endopodite 
of Severn th legs of females consists of a single article in adults; in immature 
spi*cimens it is lacking. 

All abdominal segmciUs dorsally keeled in adults, but keels not 
])ronounc'cd upon the ilnst two segments. On the fourth, fifth and 
sixth abdominal segments the keel projects posteriorly as a strong acute 
prcKress, with that of the fourth segment longest and strongest. Preanal 
spine simple in both sexes. Telson with two pair of dorsal spinules, 
Uropods slightly shorter than the telson. 

Spiniform process of male copulatory organs thin and usually curved 
through more than a 90° angle, with the tip often yet further curved. 
'Fhe terminal process is short and heavy, between 2.5 and 3.0 limes as 
long as broad at the base, tapering quite evenly to the tip; when the 
pleopod is unrolled there is a more or less sharp bend in the shaft and 
the tip appears broad and rounded; but when the process is viewed from 
the side, the shaft has a rather even curve and the tip is seen to be 
hooked, The proximal process is longer and thinner than the terminal 
process, and reaches to near the end of the terminal process; it is slightly 
curved beyond its middle; like the terminal process, when the pleopod 
is unrolled it does not appear to be greatly curved at its tip, but in side 
view it appears almost hooked. 
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lateral prcnvas arises tVoin the niecliiin lobe nt the U‘Ve! oi the 
base of the proxiinul process, or slightly distalh’. Its shape is stiuilar 
to that of tlie proximal process, with or without a terminal ho<»k\ The 
median lobe shows a dimple-like area of thin (*hitin whcfi tdeared in 
caustic potash where the additional jmK'ess articulates in other genera: 
in one specimen a short: additional process was seen on one pl(‘op<Kb but 
not on the other. DistalK* the median lobe is trun('at(\ and its eruL 
together with a “v'byhaped inscM't on the l(d)e, is (*omposed of thinmn* 
chitin than the rest of the ap{xmdage. 

Females of this spec'les in tlie collection reach a length of 38 mm. 
JHscimion: Adults of this species can he confused onh’ with 
longipes, and the armature of the abdominal segments affords a rapkl 
and accurate method of distinguishing the two spec‘ics. 

'fhe younger specimens vary somewhat from the adult form. 'Vhe 
e\es may have a slight constriction, and the second thoracic legs may be 
somewhat elongate. In .some post larval specimens th<^ denticle that 
projects over tht^ base of the eyes is not well developed. In one specituen 
the posterior lateral margin of the carapace Iiears a slight irregulariiv 
that might be interpreted as a poorly dev<*Iopi‘d deiuic'le. 

The first pleopods of the males exaniinetl were ver\* similar (f) thoM^ 
(lesiTibed by Ibanseu, ex(‘ept the proximal and tt»rminal processes were 
relatively thinner in these specimens, and tlu^ lateral process was siM 
further distally ou the median lobe. These are not spinafic differences, 
but appear to b(‘ individual variatiem. 

(lennal Diait^ibniioH: Since th(‘ species was des<‘rilH‘d from hurt 
Bragg, ('alifornia, the spinnes has Ikhmi collect<*d along tin* western t oast 
of North Anua*i{'a from stntthern C'aliftirnia (about 32^' N.) to the stmilt 
eastern Bering Sea, 

SfmimnLs in the Celleeiion: 

Neritic Records (all IFC' aiul Ob)* 

Wushifigton: M) specimens in I I plankton tows, fnmt surface 
to 17a m., penetrating into the inland waters as far as Jefferson 
Head, Pug<*t Sound. 

British Columbia: 31) specimens in 12 plankton tows, from 3a m. 
to 100 nu; penetrating into Portlaml C*anal. 

Alaska: 3a2 specimens in 13 plankton tows, from oOdTa m. 

Oceanic Rec^ords (all IF(' and Old: 

Off Ciitifonmi: \ specimen, 1 plankton tow, 277) uk . 30 ; H N. 
139 : a2 VV. 

Off Washington: 27 specimens in 1 1 (jiankton tows, fr<nn 40 no 
to 900 im 

Off British Columbia: 731 specimens in 13 plankton tows from 
35 m. to 900 m. 
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Off Alaska: 701 specimens in 99 plankton tows, from 50 m. to . 
900 m.; farthest north specimens: 59:32 N, 147:48 \V. ; 
farthest west specimens: 54 : 27 N, 158 : 03 W. 


Thysanoessa longipes Brandt 

lltysanoes^sa longipes Brandt. Middendorff’s Sibirische Reise, 2 (1) : 
128, 1851, PI. VI, Figs. 1-14. 

— Hansen, Bull. Inst. Ocean. Monaco, (210) : 38, 40, 19U. 

— ' Hansen, Proc. LI.S. Nat. Mus., 48 : 90, 1915, PI. I, Figs. 

3a-3d, PI. II, Figs, lade. 

Schmitt, (kinad, Arctic Exped, 1913-1918, 7 (B) : 80, 

1919. 

Tattersall, Contri, C'anad. Biol., 8 : 185, 1933. 

Thysanoessa gregaria Hansen, {partim), Proc. U.S. Nat. Mus., 48 : 101,. 
1915. 

Thysanoessa armafa Marukawa, Annot. Ocean. Research, 2 (1) : 4, 1928, 
TaL 2, Figs. 19-22. 

("arapace produced into a narrow keeled rostrum, and also produced 
lateral to the base of the I'ostrum into a rounded flange that projects 
over the bases of the eyes. Lateral margin of carapace bears a small 
<k*ntide on its posterior half. 

ICyes large and with a transverse constriction above the middle. 
Both distal articles of the antennular peduncle in the female elongate 
and slender, with the third article more slender and longer than the 
sei'oiul. In the male the *irticles are more heavy than in the female, 
with the third article only slightly thinner than the second. Flagella 
about the length of the last two peduncular articles. Squame reaching 
to near middle of third antennular article. 

Second thoracic legs very elongate, with the end of the merus reaching 
bcN'ond the end of the antennular peduncle. Ischium and merus heavy. 
Carpus somewhat curved, about 18 times as long as broad, and distally 
bearing six or more strong setae. The pi'opodus is 0.4 as long as the 
carpus and over 10 times as long as broad; it bears 15-20 setae on both 
margins. The dactylus is more broad than long and bears four strong 
setae. 

Abdomen with the third to fifth segments with strong keels, the keel 
of the third segment often produced. posteriorly into a strong compressed 
spine that extends over the initial third or fourth of the fourth abdominal 
vsegmenl; the fourth and fifth segments may be produced in a similar 
manner to form smaller spines. A posterior median spine arises from 
the end of the sixth segment without any preceding keek Telson bears 
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two pair of dorsal spines. Inner uropod equal in leni^th io hdson* 
but slightly lonjjjer tlum the outer uropod. 

('opulator>' organs of the tnale with the spine«shaped pnx'ess curvet!. 
"The terminal process is ekm^ate, curved in the basal halft and (apers 
slightly from the base to the rather obtuse tip. 'Fhe proximal pr(KH*ss 
is more straig:hl, and its lip reaches almost to the end of the terminal 
process. The lateral process is straight and tapering* and is insertt^d 
at the level of the base of the proximal process or somewhat distal t<i it 
with its tip reaching to the level of the tips of the other pnxH^ss. Mi^dian 
lobe with a broad tip that is composed of thin chitin; the thin chitin 
extends a fifth the length of the lobe in a ‘*v*^-shaped insert. No veslig<* 
of an additional proeess seen in the spe<'imens examitmi. 

Disrussion : Nothing could be found in MarukawaN short fh*s<idp* 
tioa or plates that would serve to distinguish 7\ armata from 7\ longipes. 
As his s])eciniens were collected well within the known range of TAongipes, 
his species has been placed in synonymy. 

d'his si)e(‘iewS contains two different forms, tlie larg<‘ form as retU‘- 
scribed by Hansen (1015) which is easily recognized liy (Ite loitg spines 
on the posterior margins of the abrlominal segments, and a smaller form 
without these spines. The smaller form is superficially similar to 
Thysan(n*ss(i gregaria (). O. Sars, and can be distinguished from that 
species only with <lifficully. However, 1\ gregaria is distinguished by 
th(‘ following <T;ira('((TS that nrv found in neitluM* form of T. laHgipr.s, 

1. The proximal and terminal prot'esses of the copulatury organ ol 
the male are short, heavy and broa<li\‘ truncate. 

2, 'fhe alxlominal s<‘gnH‘nts an* witliout keels. 

5. 'The end of tin* luerus of tlu* se<’oii<l tlmracit' h\gs does not reaclt 
to the end of the peduncles of the antemmles. 

b 'Hie pseudexopo<lite <ai tlie inaxillules is broailer. 

5. Idle terminal artich* of the maxilla is less tiuin half as long as flu* 
peiiultinuile article. 

Of these dilTerenci*s, the most reliable is the* first, for the processes in 
7\ longilmmx’^^ elongate and gra<lua!ly tap<*nng to an altlmiigh often 
re<'urving tip. 

The spineless form is ronsislently smaller than the spined form with 
the mature individuals seldom exceesding 15 mm. in k*ngth. lixamination 
of the copiilatory organs of these s|)ecinK*ns kxives no <loubls as to 
their maturity, for the pnKx*sst*s were well <leveloped and in sunn* spi*ci- 
meiis were caiTie<l in an i?xpanded state, indicating that the> organ had 
been, functional. 

ddie spinek*BS forms agree perfectly wdlh tlie spined form on all 
churiu'ters of primary laxonoinic importance, as the form of the rosirtirn, 
the lateral denticles of tin* carapace, the <livide<l eyes, the antennular 



Mysidacka and Euphausiacea of the Pacific 


23 


and antennal peduncles, the mouth parts, the elongate second thoracic 
legwS, and the presence of dorsal ridges on the abdominal segments. 
Idnally, there is pertect agreement between the two forms in the copula- 
tor y organs. 

'The two forms appear to differentiate rather early, for quite c'oung 
specimens have either well -developed spines or none at all; in postlarval 
specimens of the spined form, however, only the spine of the fourth 
abdominal segment may be developed. 

Some variation was noted in the eyes of the spineless form that was 
not observed in the spined form. In some specimens of the smaller 
form the eyes were only two-thirds the diameter of the eyes of other 
specimens of similar size. Intergrading eye sizes were found on other 
specimens. A similar variation in the size of the eyes was noted for 
T. gregaria by Hansen (1915). 

( 'areful examination of specimens from all parts of the range, including 
the examination of copulatory organs, yielded none that approached 
T. gregaria. This would indicate that T. gregaria does not commonly 
occur so far north in the Pacific, and possibly never occurs in the area 
covered by this stud^*. The only records of T. gregaria occurring within 
this area were those of Hansen from the Bering Sea; these records are 
based upon two females, and it is most likely that these are spineless 
T, longif>es. Therefore the record has been placed under this species. 

Both forms of T, longipes are fragile. Especially so is the spineless 
form, and the majority of the specimens in the collection have burst 
eyes and broken thoracic legs. This is probably a result of thinner- 
ihan-usual chilin, which is also indicated by the light stain taken hy 
the exoskeleton after it has been cleared in caustic potash. 

General Distribution: Brandt's type specimens came from the Sea 
of Okhotsk. Hansen's specimens came largely fi'om the Pacific north 
of 50® N. and from the Bering Sea, with only one specimen in the eastern 
Pacific as far south as Puget Sound- Schmitt reported two specimens 
from the Arctic Ocean near Pt. Barrow, Alaska. Tattersall reported 
specimens from both the open ocean and from the inland waters of 
southern British Columbia. In the present collection this species was 
second in abundance only to Euphausia pacifica Hansen. 

Specimens in the Collection: 

Neritic Records: 

Washington: 14 specimens in 7 plankton tows, mostly in the 
inland waters, penetrating as far as Jefferson Head, Puget 
Sound. (OL). 

British Columbia: 42 specimens in 5 plankton tows, in inland 
waters of the northern section, (OL). 
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Alnskii: I77 siK'cimi'UK in i) pbnktun U»\vs, mostly in south 
t out ml Alaska. (Ih'C and t)L). 

Oofiinii- Records: 

f>/r Califomut: “> specimens in I plankton tow, 0-27.'> ni., 
:i \ :.-)l N, M.”) :2‘> W. (OL). 

OtJ Oregon: M) s])ecimens in (» plankton tows, t)-27r) in. (OR)- 
Off ir«.s7t/Hji;/0H; 18.") specimens in 15 plankton tows, 10-1100 m. 
(IK(' ;in<l OL). 

Off British Columhio; 1,002 .spminiens in 7! plankl[>n tows, 
l0-l2tM) ni.; specimens most lOetUiful in top 300 in. durini,; the 
months front March to May. (IhX' anil 01.1. 

Off Alaska: 3,320 specimens in 150 jilankton tows, taken from 
()-15(M) m.tmo.sl i)ientilul in tipper 300 m., hat occur through- 
out the entire sitring season (other sett.sons tire not represented 
well in the collections). Most northern record:, 50 : 32 N, I 17 : 
48 W. Most western record: 51 : 10 N, 100 : 03 \V. (IIA' 
ami OL), 


'I'liysatioessa inermis (Krp\er) 

P1.ATH 111, 23a li 

'riiysanofmla inermis Krpyer, (htimard's Voyage, IK 10, PI. 7, Mg, 2.i l. 
I'/iysanofmln borealis («. O. Stirs, Porh. Viti. .Selsk. ('hristiantt (for 1H,H2(. 
p. 52, PI. 1, Fig. 10-18. 

Boreoffhattsia inermis ('». O. Stirs, Norske Nordhtiv. Fxped., (11) ; 13, 
18815. 

Stehlting, .Ann. iind Mtig. Ntil, Hist., ser. 7, 5 : 10-11, lO(M). 
Hlmltt inermis Zimmer, Nord. IMaiikton, (12) til, 1000, Mg, 11-12. 
'I'liysanoessu negleetn Krdyer, (‘.tiimard’s Voyage, 1810, PI, 7. 
Thysanof)odn negkcta litmsen, Vid. Medd., 1887, p. 51, 

Thysammsa Sim, .Scottish Nat., 1872, p. 184, Pi. 5, Mg. i-S, 

Thys(tnoe,ssa borealis i\, O, .Stirs, I'orh, Vid, .Selsk. ( 'hristitiniti (for 1882), 
pp. 0, 52-53, 'I'idt. 1, Fig. 10-18. 

Thysanoessa inermis Hansen, Bull, Inst. Ocean. Monaco, (210): 13 et 
seq., 1011. 

Records from the northeastern Pacific: 

-Hansen, Proe. H..S. Nut. Mus., 48:03, 1015, PI, 2, 

I'igs. 2a-2d. 

.Schmitt, Rep. Caiiad, .Arctic F.sped. 1013-1018, 7(14) : 

81), 1010. 

* • ' - Ttitterstdl, ('imtri. (“antid. liiol., 8 : 185, 1033. 

Rostrum reaching to near end of lirst article of antennultir peduncle, 
broatl iit httsc, acute at lip. Lateral margins of campnce without den- 



Mystdacka and Euphausiacea of the Pacific 


25 


tides* Eyes either slightly higher than wide and without constriction, 
or markedly higher than wide with a transverse constriction between the 
upper third and the lower two-thirds. 

Relative length of the articles of the antennular peduncle the same 
in the male as in the female, but the distal articles of the males are 
about b5 times as heavy as those of the females. The basal article 
of the female peduncle bears a small tooth on the anterior lateral margin, 
«ind two small rounded lobes on the anterior dorsal margin that project 
over the base of the second article. The second article in the females 
terminates without teeth or lobes. The basal article of the males bears 
an anterior lateral spine and an adjacent rounded lobe similar to that 
ol the females, but the third lobe is greatly produced and bears nian\ 
closely-set still setae. The second article bears distally two elongate 
processes, both about a third the length of the third article; the lateral 
process is “sausage'^-shaped, distally curved, and without setae; the 
medial process is broader and flattened, and bears a group of stiff recurved 
setae* The third article bears a heavy dorsal crest near the distal end. 
Squame rcac'hes from slightly beyond the end of the second antennular 
article to middle of the third article. 

In the forma inermis all thoracic legs are of approximately equal 
development; in \\\{i forma rhoda the second thoracic legs are elongate 
and heavy, with the end of the merus reaching to the end of the antennu- 
lar peduncle, the carpus and propodus also elongate, and the dactylus 
short . 

Abdomen without keels, but the sixth and sometimes the fifth segment 
of abdomen bears small denticles on the posterior middorsal margin. 

C'opulatory organs of the male with the spine-shaped process of usual 
form ami devt*loj)menl. The terminal process is three times as long as 
broad at the base, with the proximal third broad and terminated by a 
distimT knee; the distal half is narrower and tubiform, the tube being 
formed by the rolling together of the margins of the process; the tip is 
blunt. I'he proximal process is thinner than the terminal process, and 
ends near the tip of the latter; the distal third is slightly curved. The 
lateral process arises from the median lobe near the level of the basis 
of the proximal and terminal processes; it is about twice as thick near 
its bavse as is the proximal process, and is strongly but gradually curved 
<Hstally; its tip reaches to the level of the tips of the other processes. 
The median lobe has a pronounced shoulder on its outer side. 

Discussion: As shown by the above description and list of synonyms, 
this s|)ecies is composed of two forms which were previously considered 
to be separate species under separate genera. The forma inermis is 
idiaracterized by round imconstricted eyes and thoracic legs of subequal 
lengths; while the forma rhoda is characterized by constricted eyes and 
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t'loiijL’ale smind ihoracit* U^gs. HanscMi (lUII and ii)ia) has an 
distaission of this variatioiu 

The h|KHaiiK‘ns in the coilecaion ran be divided into two sta^ies In a 
variation not noted by Hansen in his dis(aissions. I'lnose of the first 
series, represented hy hoih forma iaermis uml forma rhoda an* of typiea! 
structure but of small size, niuc'h smaller than those reported fr<nn flte 
Atlantic, with the females rearhin,i» a maximum of onl\ 17 or 18 mm. 
in lenijtth and with mature males as short as 12 mm. All of the seefnul 
series an^ of forma hnrmLs and an* of greater si/<% 17-22 mm. long, but 
are markedl\' immature. In all <‘haraet(‘rH of taxonomic* impc>iian<‘e the 
two series are similar, exc'ept for two rather minor flitTerences: iit the 
Iar,ue form the antcmnal s<|uame reac'hes to llu*' middle of the third 
antennular article instead of to tin* end of the sec'ond article as it do<*s 
in the smaller form; in the large form the distal article of the maxilla is 
(.1 to 1.0 times as long as broad inst<*ad of 1.8 tf^ 2.(1 times as long as 
broad as it is in the small forms. 'Fht* lobes of the male aiUemnilar 
peduncle are not developed and the pnx'esses of the copulatory organs 
are short and spiniform in the large form; both of ilu»se are dw to the 
sexual immaturity of the specimens. 

It is quite possil>le for the larger form tc^ be a separate* sptaaes or at 
k*asi a different suhspe'cies but without mature individuals available* for 
e'omparison and in view of th<* already des(*ribed variation within this 
spei*ii*s, it would appear belter to place the form tmde*r this speedes. 

(ieamtl Distrihutioa: dins species has been reported from nunu'rons 
localities in llu* North Atlantic, as far .semth on the .\merican coast as 
( \apc ( ‘o<l. on the? Fairope*an coast as Briianny, and as tar mni h as 78** N. 
along the <*oast of (irei‘nland. Kudd (Danish Ocean. !'‘xpt*d,, 2 (041) ; 
47, l(l4b) slatt*s (hat it is conlim^l to <*oastaI waters. 

In the nortli Paeitic, Btaang St‘a, and ailjaci*nt regions ot the Aoiit* 
Ocean, there have lH*en few records of its (‘aplure. Ilanscm n*ported 
the speci<*s from live localities in the Bering Sea and two localities in 
the Parifa\ tin* furthest .south bOng at 111” 8!)'. .Sdimitt reported the 
species from two localities along the Arctic coast, oni* near tlie Alaskan- 
('anadian border, the other near Pt. Barrow, Alaska. 

Specimens in the Collection: 

Neritir Records; 

OJf Alaska: 150 sj>e<*imens in 12 plankton tows. Mirthest 
west specimens 55 : 07 N, HU ; 11 W. tIP(\ OL, USNM ). 

Oceanic* Record.s: 

OJf British Columbia: 7 specimens in 4 plankton lows, ranging 
frcHTi 100-270 nu Ibirthesl south record; 51 ; 50 N, 12K : 52 W. 
(IFC). 
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Ojf Altiskd: 2088 specimens in 80 plankton tows, ranging from 
100-1200 m. i'urthcsl north record: 59 : 33 N, 140 : 34 W. 
(IFf', USNM). 

(Nole: To judge from stomach samples of 23 whales landed 
at Akutan, Alaska, this species appears to constitute their 
principle “schizopod" food in those waters, being the only 
euphausiid in the stomachs of 90% of the whales.) 

Thysanoesxa raschii (M. Sars) 

Platk II r, Figs. 22a-b 

Thyxanopoda rasclHi M. Sars, Forh. Vid. Selsk. Christiania, 1803, 
pp. 83-84. 

l'M/)liausia raschii (i. (1. Sars, Forh. Vid. Selsk. Christiania, (18) ; 9, 
51, .52, 1892. 

Boreophausia raschii Norman, Rep. Fish. Board Scotland, 8 : 156, 1880. 
Rhoda jardineana Sim, Scottish Naturalist, 1872, p. 6, PI. 4, Fig. 4. 
Rhoda raschii Zimmer, Nord. i^lankton, (12) : 11, 1909, Fig. 13-14. 
Thysatjoessa raschii Hansen, Bull. Inst. Ocean. Monaco, (210) : 13, 1911. 
Records from the North Pacific; 

Hansen, Hniv. Calif. Publ. Zool., 11 : 174, 1913. 

- ICsterly, Univ. Calif. Publ. Zool. 13 : 10, 1914. 

Hansen, Proc. U. S. Nat. Museum, 48 : 96, 1915. 

- “Schmitt, Rept. Canad. Arctic Exped. 1913-1919, 7 (B) : 
flKl, 1919. 

'I'attersall, C'onlri. (ianad. Biol., 8 : 185, 1933. 

Rostrum broad, but not reaching to end of first article of antennular 
pi><imu'le. In the females the rostrum near the end abruptly tapers to a 
subacute angle. In the males the whole rostrum is broader than in the 
females, with the distal portion expanded and broader than the proximal 
portion: the tip is rounded. Lateral margins of carapace bear a pair of 
well-developed denticles anterior to the middle of the margin. 

Ryes large and subspherical. 

First article of the antennular peduncle bearing a spine on the anterior 
lateral margiti. In the males the first and second articles bear dorsally 
small .setose lobes that project over the following articles; the lobe of 
the first article is longer than that of the second. In both sexes the 
third article is longer than the second. Squame reaches beyond end of 
8e<'on<l antennular article. 

Anterior thoracic legs of similar size and development. 

Abdomen without keels and denticles; posterior margin of sixth 
segment straight. Uropods usually but not always shorter than the 
telson. 
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( 'opulalory or^aus witli tlu* spiniform pnu'es.s \vt*II aial 

nirveik 'Y\w terminal process has a broad base; tlie first quartiT oi' its 
lenjj^th proceeds at a slij»ht au^le to the base, and ri*inains almost as 
broad as the base; IhedistJil three-quarters isdeinarkefi from tin* proximal 
quarter by a rounded knee, and is <mrvecl and tapering (o a blinitK 
rounded tip; the distal half t'onsists of an ineompk‘te tube formed 1>\ 
rollini^' to.qcther of the mari^ins of the pr<H‘ess. line proximal proci^s^ 
is somewhat more than half as broad as the t(Maninal [)roeess and almut 
three-quarters as kmj:*; it tapcTs gradually from slightly ab<»V4* tlie base 
and is slightly curve<l; the tip is subacute, strongly l)enf , but not hooked, 
llie lateral process is articulated on the nuxlian lohe ilistal to I lie k‘ve! 
of attachment of the proximal and terminal processes: it is as liroatl 
and almost as long as the proximal process, and tajiers to a hooked tip; 
it is so strongly bent as to make the distal portion lie at an angle of 
to the proximal portion. In all specimens examined a small atna^ssoiA 
]>rocess was present on the median lolie; it is of thin chitin ami k*ss than 
lialf the length of the vspiniform proet^ss. 

Discussion: A slight confusion, probabh due to a txpographical 
error, is found in i%sterly\s key (n/;>. rii. p. lb), for the tlescriptkm of the 
e\'t‘s of 7\ grenaria (Sars) ami T. raschii are rev(‘rs(‘<I, and to 1\ cast hit 
is attributed bilobate <‘yes. 

iknernl Distributimi: lake lliysnnoessn inermis (Krover) this spciues 
is known both from the north Atlantic and north !^ndftt^ In the eastern 
portion of the Atlantic it is known from the Norwegian ami British 
cxiasts, and in the west(‘rn portion it reaeln^s as tar south as ( apt* ( oth 
11ie spixUi^s pemdratixl a txmsklerable distamn* into I he afljaciml Airn< 
Ocean, 

In the Pacifn^ it has been reported from mmiert>us ktealiti 4 *s irom 
{‘alifornia (8b 125 N ) to llu* B(*ring Sixi and mljaceut ptirtiims of the 
American Arctic 0<Tan,^ It has never been reported from the Wi^sieni 
Pac'ilkx 

Specimens in the Collection: 

Neritk* Re<‘or<ls: 

Washington: bHI spe<*imens in VA plankton tows, from 0-1 7a m. 
Most plentiful in exirly spring months. Penetrated inlanti 
waters as far as Kirhinond Beach (Seattle). (Old 
Hritish Columbia: dO .specimens in 8 plankton tows, a!! in cjr 
mfar Portland ( atial, (OL) 

Alaska: 18 specimens in 2 plankton tows off St, < leorge Island, 
Bering Sen, (50 ; 8b N, M5b;3b W) at surface* (Persona! 
(‘olle<Mion) 

«Hati.sen (lbI3) iinis some h|x*dmens from “Admiralty Head, Whithy Island*^ 
which, itndotihtedly dioukl he Whhihy Ihlaml, Wnshinglon. St*v footnote ft, p. 8a, 
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()(’c;;ini<' Rt'foriis: 

Ojf Oregon: 2 spcrimens in 1 tow at 45 : 39 N, 124 : 49 W, 
0-100 ni. (OL) 

Off Hrithh Columbia: 21 specimens in 8 plankton tows, from 
35-1200 in. (IFC) 

Off Alaska: 222 specimens in 32 plankton tows, from 100- 
1200 ni. Northernmost and westernmost records listed above. 


Nematoscelis G. O. Sars 

Nematoscelis G. (). Sara, Korh. Vid. Selsk. Christiania, 1883, No. 7. 

O. Sara, Challenger Rept., 13 ; 127, 1885. 

R(iHtrnm variable. Eyes with a transverse constriction. Antennular 
pedumdes slender and elongate in the females, shorter and thicker In the 
males. Mandibular paljis small. Second thoracic legs elongate, with 
setae only on the distal end of the propodus and dactylus. Seventh 
thonieic legs with the endopodite composed of two articles in the female, 
wanting in the male; e.xpodite present in both sexes. Eighth thoracic 
legs represented by a simple setose plate. “The copulatory organs 
(Misse.ss the three processes on the inner lobe, but the spine-shaped 
process is nearly straight and nearly parallel with the two other which 
are insertt'd on the end of the lobe. The lateral process is never hook- 
shufietl iiiui the ailditional process is wanting.” (Hansen, 1911). 

Sevmi species, only one of which is present in the northeastern 
Pacilic. 


Nematoscelis difficilis Hansen 

Nematoscelis difficilis Hansen, Bull. Inst. Ocean. Monaco, (210); 48, 
1911, h'ig'. 18. 

■ ICsterly, Univ. Calif. Publ. Zool., 13 : 12, 1914, Figs. 1, 

2. 4, 12, 15, 22, 34, 35. 

Hansen, Proc. V. S. Nat. Mus., 48 : 107, 1915. 

Nematoscelis megalops (Ortmann, Bull. Mus. Comp. Zool. Harvard, 
25 ; 103, 1894 {partim>): 

Nematoscelis microps Ortmann, loc. cit. (partim). 

I-'orni slender. No thoracic or abdominal denticles. Rostrum long 
and thin in the females, reaching to near the end of the first article of 
the aiUennules. Rostrum in the males varies from a condition similar 
to that of the female to an acute tip of the triangular anterior margin 
of the carapace; usually an intermediate condition is found where the 
ro.strum is short and very thin. 



1'R\NS ACTIONS OC TIIK KoVAL (’ANM)JAN I NSTITIJTK 


m) 


lAVt^s in lateral view 0.7 as broad as with a transverse eoiislrir' 

tion above thi‘ middle, 

Antennular pedumdc^s in both sexes sliorler than the rampat'e lU.S 
the leni»th of (he (Tirapac'c in females, 0,9 in males). In a r(^})n\s<mtat ive 
inalt‘ the first artii'le was 2.0 mm. long, tin* .si^eoiul artii'le was LO mm. 
long an<l liad a maximum width of O.a mm., ami the third artiele O.S 
mm. long and O.la mm. broa<l. In a female of similar bo<l\ length tlu' 
proportions wen.e tirst artiele, 2.0 mm, long; second artiele, 1. 2 mm, 
long, 0.4 mrn. broad; third artiele \M mm. long and 0.3 mm. Inroad. 
Magella longer than the peduncles in tin* males. short(T than the peduncl<‘s 
in th(‘ females. 

Scjuame reatdies to the middle of the third antmmular article in the 
females, almost to the end of the third arti(4e in the maU‘s. 

Second th<)raci(' legs very elongate, with tlu‘ end of tin* nu*nis (or 
the “knee’b rea(4nng beyond the end of the antenmdar pedunch*; 
('ombined lengths of arti(4es distal to the knee slightly shorter than 
those proximal; propodus eleven times the length of the darfyhis ami 
with a grou]) of strong seeondarily-spinos<‘ bristles on its extri^im* end; 
dactylus short and bnnul, bt^aring nmmTous brislles similar to those 
of the propodus. d'hird to sixth thorac’ic legs with a full numtnu' *>t 
articles, but of increasing sliorliU'ss. Seventh ami inghlh ihoruidt' legs 
as d(‘scritH‘d nnd(U' the genns. 

('opulatory organs of the male with the spiniform pnuess stiaighi 
and about half tin'- length ol the terminal prm’ess. Distal half oi the 
terminal process s<4 at a distimi angle to (lu‘ basal half, and witii lip 
strongh' <'urved ami Insaring about 27 strong serrations. Proximal 
protH-ss abonl O.S {\w length of tlu* tiuaninal jjrocess; the distal 9,1 oj 
(h<‘ outer margin is set with fine seiTalions. Lateral process equal in 
Unigth to the .spiniform pnux^ss, but arihnilated on tlu* median loin* so 
that its tip reaches near to the end of th<‘ proximal pro<*ess. 

The largest spcnamen in tlu" colleciion, a feinali*, rea<*hes a total leng th 
of 25 iniin 

Discussion: 'Phis spt*cles, known only from the Pacific, is clos<*h’ 
related to N. megalops <«. (), Hars fnnn the Atlantic'. 1li<‘ two speciiss 
are sej)arated only by differences in th<‘ pleopo<ls of tlie male. 

The spec'imens in the collection agreed very well with llanscnVs 
descriptions, with the exc'eption of om* male whose (iroxiinal proci*ss 
was slightly longer than that devS<*rilH‘d bx' him or ihati that of other 
specimens in tlu* c'ollec'tion. As no other <lifft*remH*s vviTt* oliservixl on 
this specinum, the difference was ascribed to individual variation. 

General Distribution: This species has been reported only in the 
papers cited under synonymy. The records were all from the c*ast(?rn 
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PiU'ilu' IroHi 2r> N. to 39*^ N. The depths of capture were seldom below 
309 fathoms, and Kseldoni at the surface. 

I he spcHunuais in the ('ollection extend the range of the species to 
the inland waters of Washington and to Queen Charlotte Sound, British 
Columbia. 

Sperimens in the Collection: 

2 spec'imens in 1 plankton tow at 41 : 58 N, 136 : 40 W, (off 
Oregon), (( )!-) 

23 specimens in 2 plankton tows at Pillar Point, Straits of 
Juan de Inu'a and Jefierson Head, J^uget Sound, Washington, 150 ni. 
(Old 

2 spe<*iniens in 2 plankton tows off the Queen Charlotte Islands, 
British t'olunibia, from lOO-OOO m. Northernmost specimen 51 : 50 
N, 130 :24 W. (]FC) 

'Tessarabrachion Hansen 

lessarahmchian Hansen, Bull. Inst. Ocean. Monaco, (210) : 47, 1911. 

Rostrum wanting, PNes large, constricted slightly above the middle. 
Antennular peduncle without lobes or lappets; the first article is the 
most broad; second and third articles more broad in the males than in 
the females; llagella llattened, more broad in the male than in the female. 
Maxillules with llte ])alp and pseud exopod ite moderately large. Maxilla 
with the two endiles incisc^l and with the terminal article short, exceeded 
in }(»ngtli by the exopodile. First thoracic legs with the merus four 
times the Uiigth of the three distal articles. Second and third thoracic 
legs (‘longate with the merus and carpus elongate, almost devoid of 
setae*; propodus only slightly elongate and armed with numerous setae; 
dactylus almost as broad as long. Following three pair of legs normal. 
l^iKlojKxlite of seventh thoracic legs in the female composed of two 
arti(des and longer than the exopodite, but kicking in the male; exopodite 
present in both vsexes, Fhidopodite of eighth legs lacking in both sexes, 
and exopodite reduced to a single styliform article. 

('opiilalory organs of the males consisting of a simple rounded plate 
which bears two or three marginal bristles instead of the middle and 
inner lobcwS as found in other genera; setose and auxiliary lobes, the 
latter with coupling hooks, well developed. 

Discussion: In both the original description and in the later more 
detaik\d description (Proc. lb 55, Nat. Mus., 48:102, 1915), Hansen 
descTibed the copulatory organs of the males with reservations, believing 
that their reduced condition indicated immaturity. As no more fully 
developed males were found in the rich material available in the present 
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^'oticrlioUt it tiiusC be presumed that this is tiu^ adult eortditioa, in spite 
nf the fac't that males were j^^reatly exeeedi‘<l hs tlu* females lii si/e, 

This ,^enus contains onh one species, 

'ressarahriKiiion ocnhitum Hansen 

I'essamhrafkioH ocuintiim Hansen, Bull, Inst. Ocean. Monaco, (,2I0) : 

45, HIM, 

Hansen, Pro<‘, T. S. Xat. Museum. hS : HKb HMa. 

I'attersalh ('ontri. (aiuuL Biol. H : ISa, lOTb 

ITontal margin of carat)ace projiH’ting as an uptunu‘d Han.tte or t ollar 
above the bases of the eyes; where the two llangt*s meet medialh t!te\ 
project somewhat to an acute or slightK round<*<I point. Lateral 
marj^ins of (^arapace witliout a tlenticUs Abdonum without keels or 
spines. 

K>es lar,ue, higher than broad, with a very slij^ht constriction abovi* 
middle; upper portion var\’ing* from almost as broa<l as, to broader tlian, 
I lie lower pfu-Uon. 

'rhird artk’le of anlennules of the female more slemler and slighth 
Ioniser than the secfjml articie; aniennular tlaju’<'lla almut the leiiKth of 
tin* two distal j>e(luncular articles. 41ie second article ol the pedunch* 
in the males is heavier than that in the ftanah^s, ami tlu* third artick* 
is ecjua! in diamett*r to the s4*cond; the llagella ar<‘ sonunvhat kinder than 
in the female, Sqtiaine ri*a(4ies t<i tin* middk* of tlie third article of the 
anti'imular pedtiin4e, 

S4*<*otnl and thinl legs elongate, similar in torm and with the menis 
rea(4ung to or beyond the tnul of the antiHtnular peduncles; carpus 2,5 
tinu*h tin* sum o{ tin* Uaigtli ot tin* two distal articles and armed with 
two distal bristles; propodus armed with wkk*Iy-set stiff bristk^s; <lactUus 
broader than long, about d.t tin* length of the propodus, and closeK 
set with long stiff bristles* Fourth, fifth and sixth thora<'k^ legs oi 
normal <xmsiruction and small in si/e, of <le«a‘easing si/,e t)osti*ric}r!y. 

Sixth abdominal segment equal in length to the sum of llse fourth 
and fifth segments, 'Felson with two pairs of dorsal <lentick*s. 

Mule copukil<iry organs as described undi‘r the gi*nus. 

Maximum length of femak^s 2h mm., of males 2b mm. 

Genernl fHstrilmturn. 'fhe only pr4*vious records of this species \vere 
made Hansen (1915), wlien In* reported specimens irom <4f Alaska, 
from the B(*ring Sea, and from off Northern japan. 

Slmimens in the Collection: 

Neritic Records: 

Oregon: specimens in I plankton low at 13 : 39 N, 124 ; 49 

W, (OL) 
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Wa^ihington: 2 specimens in 2 tows, penetrating as far as the 
mouth of Hood Canal. (OL) 

British Cohimbia: 1 specimen in 1 plankton tow, 100-275 m. 
(OL) 

Oceanic Records: 

0§ Washington: 23 specimens in 8 plankton tows, ranging 
from 40-900 m. (IFC and OL) 

Ojf British Columbia: 202 specimens in 36 plankton tows, 
ranging from 40-900 m. (IFC and OL) 

Off Alaska: 451 specimens in 84 plankton tows, ranging from 
100-1500 m. Northernmost record: 59:33 N, 140:34 W; 
westernmost record: 54 : 27 N, 158 : 03 W. 

Euphausia Dana 

Euphausia Dana, U. S. Explor, Exped., 13 (1) : 639, 1852. 

Q o. Sars, Challenger Rept., 13 : 63, 1885. 

Rostrum and lateral denticles of carapace variable. Abdomen with 
or without dorsal denticles. Eyes undivided. Antennular peduncles 
not showing sexual dimorphism, with the basal article carrying a lappet 
in some species; both flagella elongate. Maxilla with terminal article 
broad and exopodite small. Anterior six pairs of thoracic legs subsimilar 
in structure, none elongate. Exopodite of seventh and eighth thoracic 
legs re])resented by an unjointed styliform article; endopodite lacking on 
both legs in both sexes. 

Male copulatory organs with the basal portion of the terminal 
pi-ocess of the inner lobe broadened into a “foot"’ of varying breadth, 
which carries a proximally projecting protuberance, the ‘‘heel”, also of 
varying size. The proximal process well developed. The lateral pro- 
cess may carry one to three teeth. The spine-shaped process and the 
additional process lacking in almost all species. 

This large genus reaches its maximum development in the tropical 
regions and only one species penetrates into the area covered by this 
paper. 


Euphausia pacifica Hansen 
I^LATF, III, Figs, 20a-cl 

Euphausia pacifica Hansen, Bull. Inst. Ocean. Monaco, (210) : 28, 
41,1911. 

— — Hansen, Mem. Mus. Comp.^Zool. Harvard, 35 : 241, 1912, 

PI. 7, Figs. 5a-b. 

Hansen, Univ, Calif. Publ. ZooL, 11 : 174. 1913. 



m Tnansactioxs i>i*' nil*. Knv\i. (’anadian Inmiu tI'. 

FAiphaiishi tHtdfica J^sti‘rK» I'niv. ('alif. l*ubl. \li : r», 1911. 11. I, 

Imks. 9, 11. 11. 2, 11.1*8. IK. 1<K 27, 29. 

- ' Hansrn, IVor. l«. S. Nat. Mus., ISiKl, MJla. 11. I. 

!1i>s. 2a“2i;. 

' 'rattorsall, ("ontri. ('aiiatl. Biol.. K : 181. \\\IV4. 

Anterior niari>in of the rarapat'o slii»htt\‘ projt*(iin,i» as iin of^tuse f>r 
rounded plate, without a rostrum. Dorsal stirlare ol raraparo without 
k(‘els. Lateral inaruin of c'arapata* with a slronjL* near its middle. 

h'x es large and vSpherit'al. 

h'irst article of the antenmilar pt*(hin('l<‘ Ix^ars a row ol re<mr\ing 
bristles on its dorsal surfa<‘e anterior to tin* exe; tluMlistal end prodneeil 
into an acute dentate prot'ess that proje<is t)\‘er the secoml aiticie. 
Secotul article bears a similar but mudi smalha' cUmtide. 1’hit‘d artich* 
with a short <lorsal carina. Antcmnal stjnanu* not gn‘atlv tapiuhtg, with 
its end almost transversel>‘ trunc'ate an<l with a small outer terminal 
denticle; end reaching slightly beyond the* end of the seccuu! juuennular 
article. 

Abdomcm without deulic"lc‘s or kc*els; sixth abdominal segment about 
La timexs as long as the* fifth. 

Spine-shaped proc'ess of tlu‘ male c'opulatoiA organs lac king. 'Ter- 
minal procc‘ss with a ratluu' long foot; IuhI ratluu' short when compared 
to otlu»r s[H»('U‘S of this g<*mis, but pronoiuu'ed and angular; di.stalK tlie 
])ro(*ess is lirst constridcMl and them broadtms to a flat blade that tic»s 
at rigid angles to the* main pro<*c‘ss, so rotalt‘d that wlum the organ is 
fulls nnrtrlh'd it is sdsiblc* only a.s a bulbous c*nd, Lroximal proc'«»ss 
with a (hic'k bjisi*, llaltcming distally into a long blade* which likcAvist* 
c‘annot be secai in its eidircUy bt*i’anse of its rotation wheat the* plot os 
is normally mu'ollcal ; slight !>' pro.xinial to this blade, and edten appemring 
to image with the* blade* bca*ause of ilu* rotation of the proca^ss, is a 
sc*cond broad, thin, and distally rounded tooth, l.ateral process strongly 
hookcab Accessory ])ro<‘c*ss may be? present or absemt. Wlum present 
it arises from the* median lobe near the hook of llu* lateral proccass, and 
usually is simple and styhforni in shape, but it mas' be hooked and 
notched. Median lobe appcairs cresltal wlu*n imrolkaL ScUose lobe 
liearing a large triangular lobe that folds ovea* its face. 

LVmak‘s readi the length of 2r> 111111., males reacli 111 n I ■ 

Dimission: Thi' oopuliilory organs of (lio nial«*s ol flii'sc s|H;t inicns 
do not agm* with tin* (U'si'nptions of Hanson on two pointK. I'drst, luf 
dosfrihcH tlu* i»roximal proccHs as hearing "no wmnidary hrainii on iht* 
oiilnr side", [nil "m*ar its base |of thedistal hladn] an im-ision iss<'i*n . . . 
(Hansen, iOlfi, p. 8:}). A series of males in the eollet'tion from all parts 
of the range here reinvseitted were sludietl on this iioint. 'Diify were 
cleared in caustic' potash and stained in fast green to show lielter tlu; 
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relatioHvShips ot the parts. All showed that the incision was deep enough 
to separate entirely the distal widening from the proximal widening so 
that there was the iorniation of a secondary blade. A comparison of 
Fig. 21)1), Plate 111 of this paper with that of Hansen (Fig. 2g, pi. I, 
Proc. U. S. Nat. Mus. v. 48, 1915) show the processes to have similar 
profiles; without clearing the appendage in caustic potash, the over- 
lapping plate would appear to merge with the distal blade as is shown 
1>>* Hansen. This secondary blade evidently' is the one spoken of by^ 
ICsterl}’, but the fine serrations noted by him were not observed in these 
spec i men vS. 

4'he second point wherein the specimens differ from the descriptions 
is in the povssession of the additional process. Its presence has already 
been noted by ICsterly, who speaks of it as occurring in all the specimens 
he examined. In the specimens that were studied in detail the process 
was present on only about two-thirds of the specimens. Where it 
occurred it varied from a simple conical process, weakly^ chitinized and 
easily obscured by the lateral process or by^ the median lobe itself, to a 
rather com[)lex process of harder chitin shown in Fig. 26d, Plate III. 

General Distribution: This species is one of the most common 
euphausiids in the north Pacific, occurring oft’ America and Asia both in 
coastal and oceanic waters, from 25® N., to 59® N.® It is the most 
plentiful spec'ies in the present collection. It was collected in all areas 
from Washington to southwestern Alaska and the Bering Sea. It pene- 
trates into inland waters in numbers. Both the tows studied under 
seasoiuil distribution and the miscellaneous tows indicate that it may/ 
he most common in Fehruarys and the geographic tows indicate that it 
niny be most common off northern British Columbia, and much less 
cotnmon off southwestern Alaska. While numerous at the surface, it 
penetrates below 1000 M. In both oceanic and neritic waters it occurs 
in vast swarms. 

Specimens in the Collection: 

Neritic Records; 

Washington: 1020 specimen in 55 plankton tows, penetrating 
as far as Richmond Beach, Seattle. (OL and IFC) 

British Columbia: 135 specimens in 11 plankton tows. (IFC 
and OL) 

Alaska: J74 specimens in 8 plankton tows including collections 
in the Bering Sea. (IFC and OL) 

‘diansen (H)13), gives the locality for one of his specimens as “Admiralty Head, 
Whitby Island, Alaska’'; Admiralty Head, Whidby Island, is at the mouth of Puget 
Sound, Washington. 
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AA, liiH 1*1 l(*u^ hearing; n<* bristles. 

S. iiKixinmm Hansen (p. ;^t)J 

Slyloi hv.iroH lonprorfin (i. (). .Sars 
1*1. \Ti' IV, Imk. 

St yht hrirou Ion f.'J( time <). Siirs. \'i(l Selsk. ('hristiania, (7) : .T2, 

IHSli. 

(). .Sars. ( hallenj'er Kept., 1^:11 1. IHS.'), IM. XXVIl, 

Fin. 

Holt and 'ratter.sall, I'ish. Ireland .S<m. Invest, for 19()2-(K?, 

It tor*, p. !(><». 

Slvhi'lH’iron DitnfijtoliliorHHt (*htm, Bi!)l. Zooi. 7 (19), IKlHi. 

Rerordh troin the I'aeili*-; 

Slylorht'iron hu^uorue Hansen, Silw»t>a ICxped. :i7 : 120, 1!)I0, IM. XVI, 
Fins. aa-.**!). 

Hans<*n, Mt:ni. .Mas. (%iinp. Z<tol. Harvard, U.') : 270, !!H2, 
1*1. II, Fins, Oa, ilb. 

l lansi'ii, l*roe, H. S. ,Na1. iVIus,, It) : (>.'>2, 101(1. 

Boone, Bull. \‘iinderl)iU Mas., (1 : 21 1 , 103a. 

Styknhviron subtnii Ortinaitn, Ball. H. S. F'isli. C'oniin. for 1003, 3 :0(tt), 
100."» ((flirt hit), 

Rostra! plati* triannular, with or withonl rostrum. Carapaee wit!) 
a low keel ovei the niistrii' area. Ryes about lwi('«‘ as hinh as ImMul, 
n|ipei portion .as i)roa<i .a s nr 1 iroader than the lower portion. .Xntennulur 
Iiediiileles fonder than (he earapitee; male ]ie<luneies slender e.xeept for 
the proximal arlieh' wliieh is soinewhal thirkeiied; lower fla!,>ell;i of 
niaies eofn(»ose<l ol seven articles, the distal ai'tieles beinji llut hnu'd aial 
serrate aUinu (he margin: llauella of females sleiuhT. St|uaine 13 to 
l.’i times as lotijif ,is bro;id, iti the feniali's its tip reaching to (he tnui of 
the second aiitennnlar article, ainl in the niiiles reaching to the middle 
ol th<“ third article. 

IVopudus of elongate legs hearing three spines, the longest 0.7 (he 
length of the propfsius, distalK' curved lowanls the <lactylus ami serntb' 
along the inner margin. Daetyliis clenuirked by a line articulation 
from the terminal .spine, the djn'tylus jind spitie reaching slightlj' beyond 
the etui of the largts spine of the proptsius; the terminal spine is also 
enrved atttl linely .serrate. Briwimally the daelylus bears four shorter 
.spines. 

*‘1'he <'opiilatory orgjins show some minor dilTerences from those 
of S, affine. 'I'he t(‘rminal process is a little more than three times 
as long ii.H broad, with its basal thinl somewhat broader than the 
tu*.xt third, hut without any real angle Iwtween these two parts; the 
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t r t'-. n hulr rhnHri nilil *}t*^n.tlh flinU l!tr IrinniMK {Ufl 

“4tn| 4'*1 n'- in lin KiImmI j nr f fir Im n Itn Ir unni *\ r^ ! 

ttMiH ihr piM\nnni pMurv- nUft Ur-.idrr nnu U ‘4iuUri nini h ■- lUiu 
hnll n*H bp Mii ; H MHiunri ha I Miiiiatt , HmI lAp-Hniril < Inna lb. , uni Uirp 
MH Ufl \m\ uhIii|Muh nn fin* ulMrr M^r “ H j, Han-rn, I InbJr 
ifh i //, 

} hr inalr*. Ml thi\ ^|»p< ir««. h%m U *J miih hi Iriirjlp thr Irnutli ^ 1!» nun, 
/hw ' i nim r nnalrh fttr rllln* trr nni'il^ in iltr TMlln t iun urH 

vfiial! aint *lama)tn‘»l hnnalns, unH mim* wiili an r!Hti),iair iri* |HrM nr 
fiMUr\ri, a^ ihrtr rM'i’llriil aiktfrrniriM in t hr fliavMMsUr ihniartrM 
n\ fhr ihn aiHf‘rtiiuiar innhiiit U\ thr anrmiia} innhnu !r an#i vr|iii.unr, 

aliil in thr I hria n! thr rlu!i'4»iti‘ h%r"’» llnnr liulr tluuht lil.M ihra’ ur 
N, ftnnihm'fh\ 1 In* niih ililinirtirr-^ air in thr ailfrnnt mriun rd ^ll^ 
t arajnn r in ihr spri itnrn IrMin t alibnitia llir urnta! platr n. an riunran 
fnanulr trnninabini in an amir ii»‘-fial rpinr ihal rMrrnI-. hrMani rln 
mr- in ihr s|irMtiirn IPMii \Vashinv‘lntt ihn* j4air ap|*l^ur a- in M|ni 
lafnal fiiamlr, P'Hinnafinr. in an .m iMr aiu:!» at thrlf^rluf tin ^haal 
rjNl mI ihr prrtinnlr'. Ill tllr ‘.|»'riiHrn ll uin HnlrJi I MhnillHa ihi 
plain |r hinailK iMnnilrtl, mi ihr tntflfllr Itrai inn, »» >4imi t iMuiuini » \frn aMti 
H iiH h j . iri nnnali 4 In a hmi .piMr, i!n nhulr unK -hrUih nti^ttrthiu 
Mn rp' I hr li.r^r^ ill llir iii nlai prriniM frr, ! In' In a | u u -pri inini . art m 
\ufh iIh' \aiiaMMn nun'il In Hairaii, fhr ihnil har n*»i l*rrn *!«-,» Mhi'4 
hi'lMir. hill M i'. tila'l\ In 1 f<Mni’ir!)i a hnfhrr ^arnitiiin 

Ihnnaa/ i^riinhutu^n: this -.pn irs haN lirni p'piirh’tf Inan iHau'^. 

iMrahlit's in all ravnais mI r!u* nitnh ami suitih \tlaiHit hum n»*l HH* \ 
III sHMlh mI C apr mI ^ iMMil Ihipr, If has ahai hn ii ri'piiftrij hian lli* 
Xhalrliii'anratl Sra amt ! mliatl Ui rail, 

111 thr }\n itn nfuM irmnlshavr ht-rii fnahr in fhi^ ursfrin piipii al 
iriputm. f’piin ihr ita^U lmhr*>». thr l^hihppiitrs au4 ailfaMaU aPM'-, 

liuMin^V NprnnirnN lanir fnaii ihr MarqnrsaH iNlaitiK, amt ciiiHMfnib 
hntn iirar ihr {fa^miiaii h4amis. 11ir ‘*»prMnirn% lintrif hrtuu ari' tlir 
hrsi irMHii #ii fhi> >*pn h'K Iruiti Hir miHh imiprrarr l\tnhi , ami ihr 
hr*a rmaanl mH ihr Ui^^frui riiaNt nl Ximait a 

»S'/#r # in ihv Ciflh*f Han : 

I ^prninrn at 44 ,2ll\. I2f : 4II \\h 2iMt in, nMairlair. fSiiippH 
hmiiiiiiinn a 

I ^pn itinat as IT ’ Itl \, l*ih • tl7 \\\ 7lMh HfHh tNHI nn ilM h 

I Hprriiimn at 42 : 2K X» 141 r IK Wt ttWh alHh itlHS nn i II4 h 
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SlyltH lieu'ON ntaxitanm Ihinsen 
Pi AIK IV, 2(U-2()i 

Stylo, heiron nuiximum Hanstit, Danish (n.uolf l^xped., 3 (1) : 1)2, \WH, 
l lansan, Sihr)i»a I^xpetl., 37 : 121, 1910, PI 10, (la-Od. 
ilaiisan. M<‘nh Mus. ('onip. Ztx)!, Ifarvanl, 3a : 2H3, 1912. 
Hanstai, Prar. F. S. Nal. Mns., 48 : 112, lOla. 

Hansen, Pr<K\ P. S. Nat. Mas., 19 : 053, I91 (k 

Kostnnii lunu, almost to the (mkI ot the Orst article of the 

anletmular jHMlunrles, aiul apparently fornnxl by the ('onlluenre of the 
hi^h thin ia>!!ar <4 the anterif>r inari’in of tiu/ rarapaia^ above the eyes, 
so that the rostrum is deeplv “v'^shaped in section. The anterior 
portion oi the tarapata* bears a short hi^h k<‘el that extends from the 
b.ise oi the rostrum to the .^astri(‘ n\t»ioii; tlie ktH‘l is al)out lour times as 
lonjL» as hi^h. 

Facs Lir^e, with a sli.iiht «a>n,striction above the middle; in adults 
the upper portion is only sli,u!uly narrower than tlu* lower portion. 

Antetmular pinimn'les of the female with tht' distal articles thinner 
than tltose of the mah‘. Upper of males a.s long as the pedunt4e 

and consisting <>f a proximal group of fustHl articles and four elongatci 
M'parate artu'les, the* distal articles of which are flattened hut not grealls' 
broadeiunh lanvi'r llagidhirn of males 1.3 times as long as tlu^ upper, 
and i'onsists <4 eight or tune <4ongate articles which ar<^ triangular in 
cross sectiojK b’lag(41a of IVmales longtT aitd ('omposed of more articles. 
Srptann* acuminat**, with tht' oulta* margin concave* and distally ending 
in a slHJiig bw>!h. Anhmnal flagt^Ihim almost half as long as botl>\ 

C ht'Ia oi third thtaatit' lt*gs 9.7 as long as tin* carpus; tht' hand is 
over lour times as long as broad and l.ti times tlie Uaigth of tht* datUylus. 
Tht' hxeil hngt'r, whith is a motlitied spine whost* articulation cun Ix' 
taiiuk sei*m is as long as the daelyins and strongh" curvt'd distally; 
in uthlititm tt» tins linger, the* proixxlus bears a se<'on<l spine whi(4i is 
h'ss than half as long as tin,' iixc'd linger. Dac'lylus composed of a basal 
94i whicli n'preseiits the true daedylus, and whitdi is about live* times as 
long as broads nnd a strongly <*urveil terminal claw which is only half 
as l)road ns the basal portion. 'Fhe fused articulation l)etwet‘n these 
uvo fiarts is even more faint than the artuadation between the lixed 
iingi'r and the pnjpeuhts. The ciactylus also l>ears three short heavy 
and curve<l spines at its <listal end; the artuailations of these spines are 
Hki'WtSf* fused, 

Abdomen vsathout <iorsaI spines or ridgtss. vSixth alxlomina! st'gnumi 
I A\ times as long as the tiftli, Tlie telsoii is 1 .2 times as long as the sixth 
segment and hears two pairs of <lorsa! spines. Uropods slightly longer 
than the telson. 
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( opu!atf»ry orj^aus oi male variable, but In mature specimens the 
hpinibain process is ('urvi-d, (he terminal and proximal proc'esscs are 
rather heav\' and terminate in a spoon-like depression and the lateral 
proi‘ess is vari<nisl\ developed, 

I he largest lemaU‘ in the colle<nion reaches lit) mm. in lenyjth, tlu*: 
largest njaU‘ 2b mm. 

lissiou: All but oin* ol the s})eeimens in the collection a.i>ree 
with flanscirs biiel descript icm except for the copulatory organs, fn 
these organs scv tmudi variation was observed that the copulatory organs 
ot every malurt‘ and sub-mature male in the collection, fifteen in all, 
wt‘re disscH'ted and studit'd. No two sfiecimens were similar. The 
measurements ot these organs art* pre.sente<l in 'Fable III, and drawings 
ot some of the more t'ontrasling developments are shown in Plate IV. 

As <*an be seen from tin* tabulation and the figures, between various 
individuals thert^ appear to be differences wdiich are normally (mnsidered 
to be <if specifit' wort In d'he differenees are espcxdally marked in the 
specinum from I. i \ »TI2d and d2ba wliieh have an extra process; in 
tin* sptxdmt^ns from I. l\ i\ fi22b an<l ribe, with their heav\‘ 1>J and pJ, 
aiul relatively long p/f\ in the stiecimen from I. V, I8ba with long and 
thin pj and pJ and a r<‘latively short P4i and finally the sjxjcimen from 
I. h*. i \ 2b5(H‘ with a heav\‘ pi, with p^ and p4 about average, with p4 
vvvy short, ami th<* entire median lobe tlwarfed, The specimens with 
extra prfH*t*sses appear to be mutants, for tlu‘re is no other r(*c,ordcd 
instance of tin* duplication of a proi'css; tlu^ last .spec'immi may also be 
a nnitani, or it mav repn‘st‘nt a new spi*eies (see behmb. Betwivn the 
lesf fliere af*t‘ iut(n;grading specimens. 

It mas 1 h‘ tliat many of these tUffi'rences are diu* to the cHfferent 
il4*grei*s of maturity of tlu* spiTtmens* loir example, there aijpcnirs to 
l>e a rough rorri*lation lH*tw<*en (lie length of the specimen and both the 
thickness of pj am! pJ and the lengtii of Some of the differences 
may be <hie to indivi<lual variation. 

*riu‘ H{)e<Mmen in I. h\ i \ 205tM‘ not only has an aberrant copulator\' 
organ but has a markedly different rostrum wdiich instead of being 
pnxluced iiibi a long ami aviitv process, merely consists of the joining 

KOtrrNOTKS im TAUI.K IH 

fi. HtHtiitiH ot cunluff! Ou'm' riUou N, Uijism w, ui. 2'2s'4i. 

:mui, ru;:H N. vsuim w, imsaao m. .ViJA in, im.u 47iru N, CiHiAt w. h)o-:soo m, :i;7 '29. 
•cub. N. MC.fH VV, tOirmie m. S/IU. I.vt N. W. HK»*l.W m. iS Hi :n. 

iHbr. VJ.AC* M, un;.*»7 W. 70iMHHJ m. a 01211. N, UUsOll W, l(KSHCK) in. 317 23. 

(2!)3u. N, 1.1000 W. UMSIOO ni. ! J1 1.V I2»u, r»ri;25 N, 141:12 W. UHSlOO m, 0,7/11. 

imi\, ,M;:U N. 110:20 W, H1000200 itt. I 10 10, 210r, r»8;IO N, llUill W, 700-000 m, 1 4 '10, 

20rik\ .V2!l0 N, 112:14 VV, 700-000 m. 1/2 H. 420i‘. 15i2r> N, 141:12 W, 1100-1500 m. 0 7/11. 
0220. 51;I0 N, 114:15 W. 400-000 m. 1 20/12. lOJUi, 51:52 N, 15H!20 VV, 100-100 in, 1/12,10. 

h. l.iMmih of iiUMliun loin* lukmi ot urtiuwUitiou proxirual ptoet^sn. , 

t . HM‘u0t0 ot moOian lobo t.ikoit at ptiint ot inaximton Urojulth diHlul to U*v<.d ol pioxitiial proconn. 

*/, (Hljor Piuloa ol 22 mno total lopgUi or Hhortor w«*fo too immatitro to incUulo in this table. 

f, UnltH *0 ni<M»urement urbUrwry aitd of inily relative HigolfU'ance. 

h Spw'Uiion has either uo e»lra p4 or n po; ratio computed cm the busm ot the lonser 

i. Speeinunt bui* aa pi; ration voiiiputotl oii the ba«iH ot tlu* longer process. 
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h! i!h ‘''111^ viMi nln flat!'. hrluui! fh*' vm' IImutui, iMn>i4»'tuu’ ih» 
\',U i M tMU nl ihf JM 4 nun !i» th || ili i!n m! itrt /rfjt l a, .nit I ^ nriM^h I uu, 
|!h^ ;‘n ,}| lulunr}? fh?' .Hul .?!1 tnlir*t pi'Minrii. nt thr han* 

ul i]u vsv-, nnhitnuh"*', attlrfui.i. ihu*! !»\' ., .n^*! *»!ltt‘i »*! 

iiiijDMUuun, It u n*- d»‘t uifn) tn pi tn piM^Kintulb tlr- ^pr* uiM'n 
ill llir nluMtU r\inu!i‘ '-pi*rh' ^ .hhI f»i tliii*} hsiflini iu«l\ inrnt inuil * 
■'4'nr'. m! -nitniji in* tu ii iiinl'' ni r st nt lun| 

ifrni'r,u ' S piui^nint^ti h.n hr^ii }rj»MMrt| Imin Hinnt. 

Sm in till' Ommh, in th<* \tl,nH»r tt*tfn fU UT \. M2’' 2(2 S . 

\\\\h munrjnn> H^rt.niN hinn tUv MMpi»,ii \t!,nitit ^nui \i)s‘*liiri nnirjn 
Si-;n It hn* Mnrn irpnitnii tliMH tli*' hlilt.H! Otr.nt. list- M'ltiftl- fn*in 
llir nnith P.infit ntr t^u . rlnrlh ln»rn fin ni»|Mt,}t iM-inn |\it ifu .uni 
*»H t!u' lliiiippmn Islruni^, I ht*^ t hi- ( h - a t npr<n liutn tin nHi!in,*'hin 
!\h iin . 

}p( f/n* C’n/jVi/nn; 

nrr.nn* 

Off' if »‘i •^pnruniai^ tn 2 pLnii.iHn nn^^-. m . 

M*iif tni jn(Hr4 ifHMtfl .<} 17 It* \. Tin ;(fr W , 

02 Hrifi^k HI sp« umm * u» plinljinj .. 

!H(f tMHi nn 

2** ^p«'i inif*n m *JH phnlann (mu % M*(l inlltf in , 
Mf M f itnnnnnst tinnnl a\ .»♦* Ift* \, M,'< .itl \\ , urtMUHn^a 
in uni .il y\ : 2N l.»u M'* \\ 
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U liiitim K. VtintinhiH Vammmulin:^. Crnstaa'a: Anonium, Macrum, Schizolmda, 
fsafnniti, A mpki pmht^ Mysifim ni^ Cirri prd in, ami Coprpodn, Bulletin ot' Am 
\nn«lrrhiii W.muv Musetnn, vol. B. 1U30, pp. 1-221, S3 pis. 
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7- 1 IS, tab. 5, il 
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rvLMXN. \V. V. kote on a (hiiHs of Fuphaiisiid Crnstmea, Ut^port oti the Sea and 
Inland f^'isbtM'ies uf Ifcluid. 1*002-1003, pari II, Appetidix Nn, |\ (2), 1005, pp, 153- 
155. pi. XXVI. 

i‘n« N. i\ Atlantis iUtdoeJst he Shalien Oher Pelm'isehe (hifanismcn: V, Ober Pehgische 
I lef.see ,St hi jipoden, liibliotheea Xuulojt»ica. Vid. 7, heft 10, ISOO, pti. 137-100, 
pf^. S-15, 

C'mtMVNN, 1. Ahidfi Misidtnei Vmmi Raecolfi da! Pnd\ A. Sam^o mdhv Crodera della 
H, X. Immirajiliti Mttejta^hi ai Mar Kosso i!itdd-'JXh H«>lU‘tdn<) di Zool<>t»ia, 
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Cmpmaxn, i. / Misidmei del Mat Rosso, Studio del Mateiiale RarroHo dal Prof. I,. 
,\in o darn nte hi I'ampminn Idray/a/yn della R. Xave A in mi rati! io Maf>,nit^i'Jti 

Menintit* H. (kmihiiln raliss(»i*raphiru Italittno, Vtme^ia, nu. 233, 1037, 
pp, \ :a, p} ., 1-23. 

i nfnsi, <i (^aestiromysides liejtriae n. et sp. M<»nhnnt‘ /ooln^it'u h;diant», 

Mm n/r, v»»l 27, 1010, pp. 130-130, ftp. 

(’mIusi, « f, Cnntaeei, Parte ie, Misidmei. Hmeoite pinmiioniche (utte dalla A\ Naee 
Li^*nnii net l'iaej\iodi ('i iron mreieji a'one del PAOiUto, sotto it Commando di S. J. R. 
lAiieJ di SiU'oia Ihua deeji Ahtu, d. Pnl jblieujtinni chd {stituto di Studi Siiperiori, 
i‘hen/e, vul, 2, (awe i\, 1020. pp 220-257, pM XVIII-XX. 

iVj'HNi A\sKV, Monovjaphiti Mysidarnm Imprimis Imperii Hassid, Pt. L Sankt- 
f*ett‘rinirKNkoe (H»sbehebtvu i‘steHiv»)ispvtateUM, riVavauK de la Sodete luiperitde 
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An/aaK**r, Leip/ijjt. vol. -13, 1013, pp. 107-201, 15 titb 
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Publieatiuns in ZtKthjj^y, vul, 13, 1014, pp. 1-20, pis. U2. 
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Pinin Ibid., v<»l 13, lOM, pp. 123-145. 
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l‘ H !'’4\ in ^ .*.'1 t, ^ ' i .t ‘it 4njHuli t I it Mrn!4H*lM# 

Mtnfrttf.jfi ll,u inn tH»Ui H t, »|VH4»I ttntilrit Vrt n i» ^ U in40 « 

i^'i . ivsu, I 51! 

\ -■I',^*; 4 ^ , njv*‘l >ti J jt K*»li*‘!. I'’n1 luHitlhu,' 4? , 

St» H Utnhu, \ nl 3), iS*u?, |t|4. Ilil'MtS, 

II |, Miifti* tniuh ti mttfirhi *»r > if/- » t ?' < » ' , f <* 4<‘f 

'"futnti 4* \fii{tik^<^h*d'f h^nt-u'.ffv \ ulru -I >ln'li.,< 

U,i til It X.tlstilit i*iu Uv 1 Ki),i|ii'nlH\it IN'**/, 4 

I! i. #»« fhf ,Sr /}r.»*'tir/)i ’'v // ^ // 

♦it rfu'-iHtti H‘» 3 ti, I'jn.*, :i2 jtjK, ?t ti, 

n, il. j l*Hfth(''^' rt>i thr St hf !h,fi , n#* 

li I u<>iih H fnr« /It, /. 1 1 jf» l^, H M }v Ir Mmi’ :» 

Iuv.m1i l’X|H*tiHtMn. v»»l H, HM 2, I’JHN, p|s. I 120, I 
ii n, j, 'i'iif m* llit' /*,i /♦!#/;/. rU): I I ttbnn u u 

Mj^ /Mftluvi'** h< HtUsiiliM h, Oi tMtltty.M|»ll»'.i It in 4 «f 1 4 'ij 4 i» ♦ *rl4r0 ni 

XrtfrHutuf''* b UtMl IVItt ItitiO. %mI *A 7 , |}%m mI I*M 0 „ |*|^ I liM, pi- I 0 > 

H, J, iht* iifftfh} ttHtf M ' H? fi>r i\uphjhi^', 7. i/is ,MJ , !n ''i 

fhiii Ht Wn itiftim fOilltiju Tlu MhU M*r ♦!»' Ab^stM--, 

um 210, ton, j|4|i. I mI, H hv 

n \\s| If |, iifii fh^ '’« liiihftf M fhf * * t**- i ' ' .' , 

at f>f J5>MU hv ihf / > h h ji>n t 

|V:#'i ?,» \fti*(h f ,‘K»/* ♦ 'ft f#, 1 '.,«fj /- tf.v'i,*', / *< \ 4 

iViHuiitiy, \ I / J»w f’« ./;h •»! f.t /*.'♦' / M'f’it tf i'u.t". 

'M « *' \ \ I // / /r. 

Mf'tUMlt , 1(4 {III* \|!li'>i‘tMM »4 ( iMUflMllMt /mmIm.m ,,m HlU »m| 4 mO* ,4 , 

u4 ;iX |»M2, |,)t ini 20ii. p! I Ml. 

li I X<'JiJ';r' #«?/?/<«* % hi 1 O' mI 4 OmMu , 

tit i,mJ n, |»|!|! I'lU |MI, |il M, 

Hw-t'., M I fhf OuOfijMf f i<U tii *0 !h* f mtiii 'Ornff Uu 

♦'ftiHUV Ml ilu' I tlMi'ti X4UMU4I 4 i m! |H. |UJ’> |t|i .^i l| I 

j4 I I 

II |, / /itr /* I '» ?# /*4 i # Ufr til f hr f /»jr f/u*-' Mt :nr 

l*hth fipint ^ iu'^aih *^1 tht' iHiihptHnu nf ?li»- fj /}.'»?♦ "4, 

tj!i '*./ Ihai ^ v^tl l*b lOili, j4 hII 

IImi \ti s, S, I ♦♦jf# If ♦ O I’mh »4 Ot*' t 0'b4nt,ik 

fUlriHV *4 Sn«:UM , S*»' 11, %»»! I, IHOm, }t|} TAS, i’l 20 21 
S |, I f iphitfit til Sf-ivSihi tiptHi Omw i^tfhr 
ii4V’. m| ihr l*.iiihU'ns4 V',uituin m 1 S» iriin*, S't' II, Vnf 0, ISO'/, p 1**2 ol, 
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APPENDIX 

Art i liciul Key to the Species of Schizopods Known to Occur 
in the Northeastern Pacific 

I his k(;y, t.o the species that have been reported from the Northeastern Pacihc, 
has been arrang^ed to facilitate the recognition of the individual specimens rather than 
show the phylogenetic relationships of the species. To accomplish this, characteristics 
ol easy recognition on single specimens have been chosen as far as possible. However, 
as sexually dimorphic characteristics at times are the most important for the identi- 
licalion ol a genus or species, these characteristics are included in parentheses in the key 
I he mimbi.rs following the species name refer to the page where the species is 
described; / indicates the first section of this paper (Trans. R. Canad. Inst. v. XXVI, 
P147), II indicates the second section (ibid.^ v. XXVIl, 1948), /JJ the section imme- 
diately preceding this key. 

A, Carapace not attached to the dorsal portion of the posterior thoracic segments. 

Order Mysidacea 

H, With gills on the bases of the thoracic legs; without a statocyst in the inner 
iiropod. (Pleopods unmodified; seven pairs of oostegites.) 

C. Carapace bearing several long spines; second to seventh thoracic legs 
uniform. 

GnathopMusia gigas \Wi\\.~Suhm 
(I : 357) 

CC. Carapace spineless, second to fourth thoracic legs short and subchelate, 
fifth to seventh thoracic legs elongate and subchelate; eighth thoracic legs 
elongate but not subchelate. ’ 

Eucopia ungiiiculata (Will.-Siihm) 
(I :359) ' 

BB, Without gills; wbh a statocyst in the inner uropod that is usually well developed. 
(Pleopods and oostegites various.) 

C, Laliruin with bilateral symmetry and not greatly enlarged. 

1). Third thoracic legs not developed for grasping but similar to the following- 
legs. 

K. Telson dislally cleft. 

F. Outer margin of squame smooth, without serrations or setae. 

G. Squame longer than the antennular peduncle; emargination of 
the telson not located between two heavy spines, although the 
tips of the telson may bear spines. (Seven pairs of oostegites; 
both male and female pleopods biranious, with only first 
endopodite of the male reduced.) 

Boreomysis (I :361) 

H. With cornea hemispherical and entire eyestalk 1.5 to 2.0 
timCvS as long as broad. 

I. Squame 4 times as long as broad; terminal emargination 
of telson shaped. 

B. kincaidi Banner (I : 362) 

1 IL Squante 3 iimes.^s long as broad; terminal emargination 
, of telson / V-shaped, with an expansion at apex that 

' i give^ 'th4 appestranbe of'a ‘‘hole’k 

' \B. G. O. Sars (I : 365) 
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lili. Wilh cornea laterally expuntled and d(»rs(^vtMUrali> com™ 
pn‘sst‘d (hat the nitiit* ptxluncln is scarreh* hmj^cr (ban 
broad, 

ib t'dlijortika Or(in*tnn (i rlitol 
<iCb Siiuanie reachinj^ to eml oi' second anlcnnular artit'lc; 

portion of lelson flanked by two ver\* slning spiiu^-*. ( Two 
pairs of oostegites^ the anterior n»diin*d, and the posterior 
nnnfoired by the plenra of theabdoniinal M‘gnien(s; both male 
aiul female pleopotls biratnoiis* but Mime redtU'ed in si/e iind 
art i<ailat ions. ) 

Anitdt'tntfvsls ^irehnitA'ii (Vein. 

(1 :;^70) 


FK. Outer margin of s(jname with a st‘riesof large letUli. (/I hn*** paijs 
of o<tstegites; both male and bunale pleopuds utnratnous ami 
redtHvd.) 

himilntdniysiK hp. til :t>Tt 
FFF. Outer margin of scpiame bearing setae. 

G. Stpiame Iwiee as long as the antennular pt*diinrle. < lAvo ptiiis 
<jf oostegites; female pleopods rudimentary*, first, st*eond, tiftli 
pIeop<wls of male rudimentary, and thinl ami bmrlh plet>pods 
biramous.) 

M y,sJs iHitkta (hVbricuus) HI : 72) 
(»(b Siptame l.H limes as long as the anttumular pixiunele, t 1 wt» 
pairs of oosiegites; inah‘s with <HtIy the founli pleopods bita^ 
mous, w'ith endopodile of one article, evopoihte of tluee 
aiiieles.) 

Ptip/h>^uysis litdhAis Hanm*r 
tU : 105) 

FlC, l)ist«tl einl of telson not eleft, 

F. bVes with vistial elements lin king. ( TInee paiis of ttostt'gite-.; 
female phmpods rudimentary ; males with lour posterior jileopods 
well develo|w,*<l ami biramous.j 
(#. I'ly<'!^ uniteil t«)form a single broitd plait*. 

Pstnultwima (I : liSO) 

lb Inner jKirtion {»f sijuame e>iten<ling considerably iM‘yojtd its 
litttTal distal tooth. 

P, Pumtittm Smith (I GlKtH 

HIb Inner portion of s<|uanie not extending beyond its lateral 
distal tooth, 

F. hvrkeifji Ti{{ivrs,\\\ (I iHSl) 

CU7, lC\es separate, tlatteued intr> plates, each carrying a ^lentate 
pr<K*<»ss. 

Amhiyops abbnvlnta (M, Hirs) 

tf rm) 

F'i". ICyes with visnal elements presimt, 

(b Kytfs wilh the cornea separated into two portions. (St^Mially 
tlifferentiatctl parts us in /''Vmmeiliately almve,) 

H. Body covered with numerous long spines. 

C(mnmnysls vamimA fbnmer 
(I j m\)) 
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JlH. BcKly without spines. 

1. Squame with outer margin straight and without setae, 
armed with a terminal tooth. 

Euchaetomera tenuis G. O. Sars 
(I : 383) 

11. S<|uame with outer margin setose, slightly curved and 
without a terminal tooth. 

Euchaetomeropsis pacifica Banner 
(I : 386) 

GG. Eyes various, but not bilobate. 

H. Lateral margin of squame without setae. 

1. Squame reduced in size, shorter than the antennular 
peduncle. (Sexually differentiated parts as in F above,) 
Katerythrops sp. (I : 379) 

IT. Squame longer than the antennular peduncle. 

J . Lateral margins of telson unarmed. (Sexually differ- 
entiated parts as in F above.) 

Meter ythr ops rohiista Smith (I ; 377) 
JJ. Distal two- thirds of the lateral margins of telson 
hearing numerous spines. (Three pairs of oostegites; 
fourth pleopods of male with endopodite elongate, 
other pleopods normal; female pleopods rudimen- 
tary.) 

Holmesiella anomala Ortmann 
(I : 395) 

HH. Lateral margin of stiuame bearing setae, 

1. 'Phree pairs of oostegites in the females; males with 
third and fourth pleopods biramous. 

Stilomysis grandis (G6e.s) (II : 70) 
H. 'I'wo pairs of oostegites in the females; only fourth 
pleopods of males biramouvS. 

J. Squame elongate with tip narrowly acute. ('Fwo 
articles in exopodite of fourth pleopod of male.) 
Neomysis (II : 73) 

K. Distal half of lateral margins of telson bearing 
about 6-12 pairs of spines. 

L. Telson short, twice as long as broad, apex 
broadly truncate; distal half of margins bear- 
ing about 6 pairs of spines. (Proximal article 
of fourth pleopods of male four times as long 
as distal article.) 

iV. mercedis Holmes (II : 75) 

LL. Telson long, 2,5 times as long as broad, with 
apex narrowly truncate; distal half of margins 
bearing 10-12 pairs of spines. (Proximal 
article of fourth pleopods of male 3 to 9 times 
length of distal.) 

JV. rayii (Murdoch) (II : 78) 
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KK. Distal half of lateral nuirgins of ttjlstai hearluK 
20 or more pairs of lon^ spiiies; lip narrowly 
truncate, almost rounded. (Proximal ur little of 
fotirlh pleopods of males 2 tr> 4 times length of 
distal.) 

N. kadiitkcfisis (On man n 11 : 82t 

JJ. Stpunne with lip rounded, (Fourth pleopods ui male 
in Arunthomysis as in J above, in Pronnnuysis hira* 
moLis hut with exopodite of thr<‘e arlidt‘s. ) 

ArantJiowysis (II ; SI4) and 
t*rorteomysis (11 : 102) 

K. Aljdcmicn without transverse f(4ds. 

L. Ai)ex of telson arin(*d with numerous tuiiff>rm 
spines, 

M. Squam(‘ narrow and elongates 15 times as 
long as broad. (I*ro\inml article of exo- 
podite of fourth pleopods 2.5 limes length 
of distal article.) 

A, atlttmhme Crattersall) (11 :HH) 

MM, Squame shorter and br<rader. 

N. Sqtiame reaching beyomi middh* of 
third itntenmihir article, (Fxopo<iite 
of fourth pleopod heavy and curved, 
articulations iudistinct.i 

A , ps(^tninmfirfi>ffsis (la i uu'sali } 

(II ; HU) 

NN. Scjuame reaching tally to end of se<*oud 
aiUenrnilar article. (FxtiptHliti* ol 
bntflh pleopods normah with proximal 
arltclc 10 times length of distal ariidcj. 
d. marrapsis (Tattersall) (11 :\U) 

Apex of telson with one or tsvo pairs of large 
Spines, 

M. A|k^x of telson with two pairs of large 
spines. (l%xopodite of fourth pleopods 
with proximal arltde twice length of disud 
article.) 

.1, stuipin var. nuch Banner 

(11 ; 100 ) 

MM, Ap<*x of lelson armed with one pair of 
nuKlcrately large spines, 

N. Kyes with txirneae dorsovent rally com - 
pressed: squame longer ihanantennulur 
petUmcIes, (Exopodite of fourth 
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pleopods with proximal article almost 
six times length of distal article.) 

A. nephrophthalma Banner (II : 93) 

NN. Eyes with corneae almost hemispher- 
ical; squanie shorter than antennular 
peduncle. (Exopodite of fourth plec- 
pods composed of three articles. Fifth 
pleopod almost equal in length to the 
fourth pleopods, but without articu- 
lations.) 

Proneomysis waihsi Tattersall 
(II : 103) 

KK. Abdomen with transverse folds and ridges. 

L. Tip of lelson armed with two pairs of large 
spines on a broad terminal truncation. (See 
A, sculpta var. nuda, above.) 

-4. sculpta (Tattersall) (II : 97) 

LL. Tip of telson very narrow, protruding con- 
siderably beyond the final pair of large lateral 
spines. (Proximal article of exopodite of 
fourth pleopods almost live times the length 
of distal article.) 

A» davisi Banner (II : 95) 

LLL. 'Fip of telson rounded, with closely-set uniform 
short spines. (Only immature specimens 
known.) 

A. species (II : 101) 

I>1). 'I'hird thoracic legs strongly developed, modihed for grasping, (Two 
pairs of oostcgites; all plcopod.s of both sexes reduced to simple undivided 
plates.) 

Heleromysis odontops Walker 
(II : 107) 

CC. Labnim produced into a large flat plate that is posteriorly divided into two 
unequal lappets; mandibles without teeth. (Three pairs of oostegites; both 
male and female pleopods reduced to simple undivided plates.) 

Mysidella americana Banner 
(II : 109) 

AA. Carapace coalescing dorsally with all thoracic segments. 

Order Euphausiacea 

B. End<>podile of eighth thoracic legs composed of five articles. 

Bentheuphausia amblyops (Sars) 
(III : 7) 

BB. Endopodite of eighth thoracic legs either a setose lobe or wanting. 

C. Endopodite of seventh thoracic legs composed of live articles. 

D. Without dorsal spines on abdomen. 

Thysanopoda (III :9) 
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K. withuni a wull»t!cvi‘lopc<l r{‘rvioal 

T. dubui BuniuT (III ; U) 

1"JC. <'arapju‘<‘ with a well-deVfioptHl cervical juroove. 

(?) T. I'ornuta lUi^ (III : 13) 

1)1 >. With spines t)n the third to sixth ahdotniuni segments* 

Ncmatohrackimj flmpes (Or t niun n ) 
(III ; 15) 

Ci\ ICndoiHKlite of sevent.h thoracic, legs composed of at most two artii'les. 

1). kostrum always present, elongate, and either ll.it or dorsallv keeh‘d; 
second ihoraint* l(‘gs elongate or not. 

Thysunoessa (IH : 17) 

1\, Without either spines ta* keels on abdominal segments; rar.tpan* with 
lateral denlhie; eyes unc<»nstri<:U‘<i; thoracic legs not elongalt*. 

T, riLSiiiii (M. Sars) (III :27) 

KE. Abdomen with cither spines or keels; <*arapace, eyes and legs variable. 
F. Lateral margins of carapace without a cl(‘ntit'1e. 

G, Fourth to sixth abdominal segments carrying slants, with that 
of the fourth the largest; eyes round; none of thorack: legs 
elongate. 

7*. spinifrra Ibdiues (HI ; IS) 

G(L Sixth and sonielinn's (he tiflli alidommal segments biMring a 
dorsal posterior spiiu*; e^es iind k'gs variabk*. 

1\ iunmis (KrOyer) (HI i2l) 

KF, Margin of carapace with a deiitieU‘ of varying sij^e hicalefi in the 
jaisterior half; second thoracic legseIongal<‘;t;vi‘s witlta transverse 
constriction; spines of abilcanen varialile. 

7'. lofi^ipes Brandt (HI i2\i 

ni). Rostrum, if present and elongate, either “v^-shaped or thin and laterally 
c<imt,)resse<l. Legs various, 

K* Eyes hemispherical, without cmmlriction; without elongaltf tltorark: 
legs. Without rostrunt. 

Buphtmsia padfim Hansen 
( 111 : 33 } 

EIL Eyes with a transverse constriction; at least one pair of thonuic legs 
elmigate. 

F* Sixth thoracic legs witli full ruimber of arti(*Ws. 

Ck Anterior margin of carapace betiind t‘y<‘s ttot npslamting as a 
pronounce<l collar; second thoracic legs elongate. Kostrum 
variable. 

Nematoscelis diffmlis Hansen 
(HI :2U) 
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G(}, Anterior margin of carapace behind eyes produced into an 
upstanding collar; without rostrum; second and third thoracic 
legs elongate. 

Tessambrachion octdatuni Hansen 
(III : 32) 

FF. Sixth thoracic legs composed of three articles or less, third 
thoracic legs elongate. 

Stylocheiron (III : 36) 

G. Rostrum prcvsent or not, but when present, very slight; third 
thoracic legs not chelate but bearing numerous distal spines; 
eyes very high and narrow. 

5. longicorne Sars (III : 37) 

GG. Rostrum long and deeply “v’*-shaped; third thoracic legs 
bearing a "true” chela; eyes large and broad. 

S. maxirntim Hansen (III : 39) 
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I'LATk: 1 

Henthritphauaia umhlyops ((V. (>, Sars) 


to 

.Anterior region, dorsal view 

Salt; A 


Thysnnopodti dtibia species ntn\ 


•2()a 

Anterior region, dorsal view 

Scale H 

201) 

Anterioi* region, lateral view 

Si'iilc f 

20<' 

Maxilhilc 

S’ulc I ) 


ettd Kndnptwlitc 

/> c.v. ...... . 

p ! ... First artirk* of protopiMlito 

(H* priToxa 

pfv . ptvcoxa 

.... . . . atiiclc of pnMopodili* 

or «*o\a 

. . s .11urtl artirk* <i( ptatiujHwlitc 
nr basip<«lttt‘ 
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Thymtiopoilu duhia sl>eties fnn\ 

20(1 Maxilla Scale A 

20t* I'irhl thoracic It‘g Scale B 

20f Second thoracic leg Scale B 

20g Dactylus (^f .sir<»ail thor.u-ic l('g^ Seale* C 

20h Scythe-spines of sc'cond thoracic leg> Scale J) 

ThymHovssa spinikm Holna's 

2ia Si*venth thoracic leg of 2K mni. hnnnle, 

gills not shown Scale \i 

21 b Seventh thoracic leg of 15 min. feniaU*, 

gills not shown Scale h'. 

2lc (.'opnlatory organs of first pleopcHl of 

male Scab* K 

2ld iVoxinial and terminal |micess(*s front 

different aspect Scale \i 

. . . . ( arpiis 

ila». . , . I)in'l\liis 

i'nd , . . . , , V ICudopodite 

fx . , Ivxopodiie 

/ ... Ischium 

a.,., .. lniH‘rIobe 

m.,. . . Merits 

ml., , Mtddlt* lobe 

pt , Spine-shaped pnH*ess 

pd. 1\*rnunal process 

pf^ , Broximal im)ct‘ss 

P4 I -at era I process 

Accc*ssory prfK\*ss 

pf' . .. . Propodns 

pi IVotopodite 

pi t , ... Pnnatxa 

pi^^^ ('oxu 

pi i'i, , Basts 
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Thysanoessa raschii (^^1. Sars) 


22a Copulatory or^an of first plcopod of . . . , . .S<*al<‘ A 

221) IVrminal process Scale li 

Thysanoessa innmh ilvr0ycr) 

23a Copulatorj’ organs of a 15 mm. mat an* male Scale C 

23h Copiilalary organs of a 20 mm. immatun^ male Scale C 

Hnphnmn pactjka Hansen 

24a Coptilalory organ ()f first pleoptnl of mule, , . . Seale A 

2tU Proximal process, a ditTerent specimen .Scale V 

21c iVlicl(ll<‘ lobe, a third specimen. Scale V 

2'h\ ("omplex atressory process, enlarged from 

2ii\ . . . 2.3 times 

Seale ( ' 


hj , , . . Primars blaile 

hJ Secondary bhnh* 

/ lOKlt 

.....Heel 

pt . Spine-shaped process 

p'J 'rerininal process 

pl*i Proximal process 

P4 ■ * Lateral proces.s 

Aecessory process 
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PLAl'K \\ 


StyltH-heiron Itm^irotur S«n> 


2r)a ICiul t)f ihinl ihoracic' 


Sial(‘ A 


Stylorhriron maximum Hiinsrf) 


2t>a 

ICnd of third llmraric U-k-s 

Sv,t\v B 

20h 

Copu!alur>' orKauf* of from Ih'C ISlta 

Seale (' 

20r 

“ ’ “ “ " IFC J2!)3a 

Seale 

2(kl 

“ IFC2:«)i‘ 

S('ale V 

2(ic 

" ■■ “ •• •' ?P('42!>a 

Seale V 


" fFr23» 

Seah‘ C 

2ilK 

IFr2l>r>l»r 

Sciile r 

2(ih 

I F{' 11221* 

Seale < * 

2()i 

" IFC2!i;{.i 

Seale 

20j 

Anterior renion of KiHriiiien troiii IFC ‘itlfilir, 
sliowint; aherraiil roeiniiit 

Seale U 


fl. . . 
<iu . . 

.V. . . 

(>r , , 
pf,,. 
/C^ . . 

. . 

P4,,. 
ac , 
at p/f . 


1 ‘AhI * law 
Daotyhis 

I’ixol tii rhda 

S|»iiu*“shap<*il 
*rt‘rminal pnro^s 
Pn*xinial prort^sn 
. !«it<‘ral prunisM 
ActM'Sstiry proximal ph*(Vnh 
.Am'SH<»r\ luttTuI pn»tv.ss 





sb:ttlement of the nipissing passageway^ 

George R. Rumney^ 

Introduction 

Exploration, discovery and settlement in North America have been 
profound!}' affected by the location of lakes and rivers, among the most 
important of which are the Great Lakes and the St. Lawrence, Earl}^ 
in the 17th century, the French, who occupied the St. Lawrence Valley, 
discovered a practicable route to the Great Lakes. It led from the St. 
Lawrence up the Ottawa River to the Mattawa, up the Mattawa to 
Lake Nipissing, across Lake Nipissing and down the French River to 
Georgian Ba}' (Fig. 1). For over two hundred years, explorers, mission- 
aries, and fur traders travelled this route to the west. In time, however, 
with the discover}’- of other routes and new modes of travel, it declined 
in importance, and by 1825 was nearly deserted. 

The Canadian Shield, through which the historic highway passed, 
remained a barrier to the northward spread of settlement for many 
\'ears after the route had ceased to be important. The shores of Lake 
Nipissing and of the Mattawa and French Rivers — the Nipissing Passage- 
wa}’— had failed to attract the thousands of early western travellers 
who sav\' them. After 1825 two small Hudson’s Bay posts at Mattawa 
and Sturgeon Falls were the only centers of population. At last, toward 
the end of the nineteenth century, when lumbering and the building of 
a transd'anada railroad attracted large numbers of men into the north- 
land, (»nduring coloni^^ation within the region began, and by about 1880 
the present pattern of farms, villages, towns, and roads had begun to 
form in the area. 

The St or}' of this colonization, in a land that had for near!}' three 
hundred years resisted the encroachment of settlements, is told in the 
pages that follow. 

Before the first French colonists came to North America, fishermen 
from France and Portugal regularly crossed the Atlantic to the shores 
of Canada. Normans and Bretons controlled the fishing grounds in the 
Gulf of St. Lawrence, where there were rich haiwests of cod-fish, seal, 
and walrus. During the long summer season, on their frequent visits 
ashore to find food and repair their vessels, the French sailors encountered 
Indians, from whom they obtained maize, some stone implements, and 

I A dissertation submitted in partial fulfillment of the requirements for the degree 
of Doctor of Philosophy at the University of Michigan, 

^A'^sistant Professor of Geography, University of Connecticut. 
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Steel knife. I'hc white men learned, on their return to h‘raiiee, that 
the furs they had hou|t>ht so cdieaply eonki he sold at a prortt atnon.e 
their countrymen. And the Indians, anxious to obtain more of the 
white man’s trifles, Uvssnred the hVenehmen that .i»reat mnnln'rs ot fur* 
hearii\i> animals could he found al<mi» the lak(‘S an<l rivers of llie westi*rn 
forests. In this way Imlians and vvhitt^ men hejL»an a }>roritahle Iradt* 
in furs whk'h was destined io sja'ead westwanl an<l to alTe<i profoundh* 
tlu‘ course of North Amori(’an hislor\. 

hkir lra(lers(‘ame to the (Udf of St. Lawreiu'c, and w ith them e\plor4*rs, 
missionaries, and ccdonisls to occupy tin* laml for h'ranct*. iMyrtified 
posts WiU’e esta!)Iis!u*tl, the hrsl of which was 'hadoussat', built iu MHIf) 
at the mouth of the vSaj^uenay. Later, as the imml)er ot adventurers 
to New Krance iiKTeased, the primapal fur p(yst v\as moved up tin* St. 
Lawrence io d'rois Rivieres and ihtut to l.a ('hine, on the island of 
Montreal. 

hVoin their remote sources each spring, the trilmtaries of the St. 
LawreiK'e bore (’anoeloads o( Indian hunters to the trading posts, with 
piles (d heavTi'skins, and otter, marten, and muskrat furs. Down the 
Ottawa came llurons, Nipisstngs, Ottawas, an<l <dhiT Algomjuin trihis 
who hiiitti'd near the- shonvs f>f (leorgian Hay and Luke liurem. h'or 
lheH<‘ tribes the Otlavva-Nipissing route was llu,* shortest am! least 
tlangerous belwt‘t‘n tln^ (irt‘at Lak(‘s and tin* St. Lawrent t*. Southward 
tluTi* \Kviv passages less diiliicult, though longer, that were known to ilu^ 
noiilitTti tribes, but the sav^agt* attacks of their eiu‘ini«‘s, the Iroquois, 
who liv(*d on tin* sltores of Lak<* Ontario, hatl math‘ it ttnsafe tf> travel 
I hem. 

It was from the northern tribes that Satnm'I d<‘ (‘ham]»Iain* arriving 
in New Kratna* in HUKI to st‘ar<‘li for a passage* to (duna, heard o\ the 
upper St. Lawrema*, the headwaters of the Ottawa, and a great wt*sterii 
sea. Little was known of interior North America at this time, and 
Olinmplain resolveti to set out as sexm as possible fm* the west, aiul 
explore the Ottawa to its source*. 

It was not until KUO, however, that the first white man ventured 
to travel up the Ottawa. In June oi that year, ataajrding to (‘hamplain, 
a youth, fttieime Brule, went with a hand of Ihirons who were retuniiftg 
to their hunting grounds. liruR* has left us no a<'(‘ounl ol his iniv<*ls, 
but we tnav' assume from < 'hainplain’s nxaynl that he went up the river 
of the Ottawas, \vhi(‘h was then known as La lirande Riviere, and (‘rossed 
l)y Lake Nipissing l(» (leorgian Bayd 

*BiUt<*rtUjkl, i\ A., nistary of BrulS'a Discovtrm and E^epUmHiam^ 

Ckwland, I8tt8, pp. 



Settlement of the Nipissing Passageway 


67 


Five years later, in 1615, Champlain, with a small group of French- 
men and the Recollet, Joseph LeCaron, joined a party of Hurons to 
follow the path of Brule. ^ The written record of his observations and 
his map of 1632 provide the earliest account of travel up the Ottawa 
and across Lake Nipissing to the Great Lakes. 

The Mattawa River, Lake Nipissing, and the French River, and their 
wooded shores, connect the River of the Ottawas with the Lake of the 
Hurons. This was the Nipissing Passageway (Fig. 1). With the 
Ottawa River it formed a canoe route between east and west that was 
travelled by missionaries, fur traders, and explorers for over 200 years. 



Settlement of the Nipissing Passageway began slowly. Of the 
numerous traders and missionaries who passed along its lakes and idvers, 
few were attracted to the land. By 1763, when French rule in Canada 
ended, not a vsingle white man’s cabin could be found, and only a few 
Indian families were living along the shores of Lake Nipissing and the 
French River. 


^Biggar, H, P., The Works of Samuel de Champlain, Toronto, The Champlain 
Society, 1922, VoL II, passim. Champlain made his first voyage up the Ottawa in 
1613 as far as the present town of Pembroke. Discouraged by the Indians from going 
farther, he turned back. 
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'rrading posts appeared for the first Itine in the Ni})issin|t» Area, after 
\7Ki when tin* Northwa^sl ('onipany, with headquarters at Montreal 
was formed. I'wo of the posts en<iured and cwamtiialK' lieratne {\w, f(K'i 
ol st‘tl lenienls whieh wen^ later developed into the villas^es of Matlawa 
and Sturm‘ou halls. As the fur trade e\i)an<led across the ('ontinent* 
htJWi'Ver, tlu‘ Northwest ('onipany found itself unable to ('ranpete 
siu’cessfulh" with the Hudson's Ba>' ('oinpanv that had hetui tradin,u 
in I Ill's for uiori* than a rent ury from its base at York loictory on thnl.son’s 
Ba\ . In IS21 thi* Northwest Compatn’ iner|L>e<l with tlu^ Hudsoids liay 
Company, and control of the fur tra(h‘ in ('anada was shifted to \''ork 
h‘atior> . 

B\ IS'io Montreal had lost its iniportaiu'c as a fur di^pot , ami tin* 
Ottawa-NipissIuK' canoe routi* became all but destaied. ld>r thirty years 
a fcAV Hudson’s Bay (\>nipan\‘ canoi's, scan to acc'onunodale th<‘ dimin- 
ished trade of Sturji^eon River House and llu‘ post at Mattawa, brouitht 
the only rejt»ular travellers into the Nipissiiyi*' Passage\va>‘. 

Durinj* this period a mnv enterprise he.uan to develoj) on th<‘ Ottawa. 
"I'imber was needed in Oreat Britain for shipSt .and the vast pine forests 
ot nortluM'u Ontario and <Jtie!>ec eouhl amply suppK' tlu‘ dtanand. As 
luniljerin^U projuiressed in the Nipissing I*assa.t»evva\A a hnv settlers, assun^d 
of a r(‘afly markcU for tin* produets of their farms, bi^yan takini^ up laml 
in tlu' Mattawa Xalles, dims tfu‘ In^j^imiinj^s of a|L»rieultural settUauent 
ill tile Nipissin.t» Passa^^mvay wen* madt‘ umler thi* infimaice ol the 
linulua'in.i* induslrs . 

lloui'VtM', in IS7I the Dominion iamsus showeel onb p<‘opie 

liviuj 4 in the Nipissin.i' Area, all in the virinit>’ of Mattawa. A new 
stimulus was m‘eded to (UU'ouraKe miurntion from the fertili* lii1<ls of 
southern Ontari<i into ilu* uortliland of roek hills, forests, lak<*s, and 
rivers. It appeared in tin* form of Uvai t'oloni/alion roads, whk'h, under 
(he I )nminitai I ,aml Poli(‘y, had In^en slowly stretehiuji^ into the wiidia iu^ss 
for several years. Om* of tlumi, extending northward from the town 
of Rosseau on Rosseau Lake, had readied the villaj^e of Nipissing on 
the South River in IS7 I, 

fn 1875 another narrow wagon trail was completixl to Mattawa, 
winding along th<‘ hill\' banks of the Ottawa from the town of !Vmbr<ike, 
Still, for mail)* years, the lands Inwond Matlawa and Nipissing Village 
riunained unduimed by rdl but a f(‘w hardv pioneers, 

Misuuvhlle tlu‘ st<vl tra<*ks of tint < anacla, (’entral Railway' were 
a<lvancing along tlu* Ottawa tovvanl the Nipissing Passageway. 
rt^ached Matlawa in I88L A year laKT the lir.st kx'omolive to pa.ss 

i1'he ('iuuidii CViitrul was anuilgamule<l with the CaiuuUan Pacilic Railway hi 
1881. Camula, Smitmnf Pnpirs, 1883, No, 27n, p. 18. 
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along the shores of Lake Nipissing puffed to a stop at North Bay. By 
1883 the rails of the Canadian Pacific had been extended beyond Lake 
Nipissing and in 1885 they completed the span of the continent. At 
intervals along the railroad, where construction camps, loading platforms, 
water towers, and storage sheds were maintained, the log cabins of 
villages appeared. Thus the first,railroad to cross the Nipissing Passage- 
w'ay brought with it many of the present-da^’^ settlements. 

Other railroads followed, and today two trans-continental lines and 
a trans-Canada motor highway cross this segment of the historic canoe 
route. The city of North Bay, the towns of Mattawa and Sturgeon 
Falls, and numerous rural villages have grown up along them. With 
the expansion of colonisation that followed these beginnings, the present 
pattern of roads and settlements was developed, and now' mixed farming, 
the cutting of timber for lumber and pulpwood, and an expanding 
recreation industry are the chief uses of the land. 
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Physical Sictting 

in eastern Canada, from the frozen Arctic southward to i^akc Huron, 
Lake Ontario, and the St. Lawrence, stretches a vast expanse of Archean 
rock called the Canadian Shield.^ It is a region of lakes, rivens, niarshi.vs, 
forests, and thin soils, associated everywhere with rounded hills and 
ridges of exposed bed rock. 

Where the Province of Ontario contracts to its narrowest width, th<‘ 
uneven surface of the Shield is interrupted by a shallow, irrt\gular 
depression in which lie the lakes and rivers of the Nipissing Ikissageway. 
North and south of the Nipissing Passageway the irregular surface of 
the Canadian Shield rises to an elevation of more than one thousand 
feet above sea level. The indistinct borders of the enchasing upland 
are from three to four hundred feet higher than the depression below 
them. On the map, Figure 1, boundaries arc shown between liighland 
anddow, based upon the eight hundred foot (conjectural) contour line. 
It may be observed, from the eastward extension of these houndarii‘s, 
that the Ottawa Valley forms a continuation of the Nipissing Depression. 
Thus, between Georgian Bay and the St. Lawrence, a conlitiuous channel 
may be traced, which is believed by geologists to have been the easpnm 
outlet of an ancient system of lakes called the Nii)issing (7reat Lakes.*’ 

The land is rocky, rough, and thinl>’ covered with stony 
Wherever the roots of trees can obtain nourishnieni ami support, pine, 
spruce, fir, maple, birch, and poplar are commonly found. Tlu‘ climati* 
in which these plants develop is dislinginsh(‘d by long ('okl winters, 
cool summers, and about thirty inches of annual rainfall. Tlu‘ combina- 
tion of physical elements; drainage, physiography, vi^gtnatkm, and 
climate, has had a decided influence on the settlemerU of the Nipissing 
Area. 

Drainage 

The present drainage of the Great Lakes is sepurat<‘d from that of 
the Ottawa by a low divide between the Vase and the Matlawa Rivi^rs. 
Into the Mattawa, Lake Nipissing, and the French flow nearly all tlu‘ 
waters of the Nipissing Passageway. 

The Mattawa, fr'om its source in Trout Lake, follows a, winiling <'ourse 
among tree-clad hills of gneiss for over forty miles eastward to the 
Ottawa. For most of its length it is bordered on the north by high 
green hills that descend steeply to the water’s edge, where then* is an 


^The Laureutian Upland, Laurenlian I'laVeau, Frecamhrian Shield, 

Taylor, F. B., “The Nipissing-Mattawa River, the Outlet of the Nipissing Gn-dt 
Lakes”, American Geologist, Vol. XX, 1897, pp. 65-60. 
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intermittent fringe of narrow rocky beaches. The bordering hills to 
the south are wooded as well, but are lower, and slope more gradually 
to the water’s edge. 



R.C.A.F, Photograph 

Fur. 2. 'rhe town of Mallawa. J unction of Mattawa and Ottawa Rivers at center. 
'Trading post site is on the narrow peninsula projecting into the Ottawa from the left 
bank of the Mattawa. "The main line of the Canadian Pacific may be seen passing 
south of the town, along the foot of the wmoded hills on the lower right. A branch of 
the railroad passes through town and across the Ottawa, leading toward Lake Temis- 
kaming. North toward top. Scale: about 4 inches to the mile. 


The Mattawa is essentially a series of deep clear lakes, connected by 
narrow rocky channels> in which the water tumbles over rapids or water- 
falls. The largest of the lakes Is Trout Lake, draining eastward between 
constricted banks of sloping bed rock into Turtle Lake. From here the 
Mattawa descends over four miles of intermittent rapids and is joined 
by the North River before entering the second largest of the lakes, Lake 
Talon. At the eastern end of Talon, where it is joined by the Kaibus- 
kong River from the south the Mattawa flows in a narrow canyon of 
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gneiss toward a ioiTy-threc loot lall oi water called lalon ( 

Below this it expands slightly to lorm Piniisi Bay and then phing(\s once 
more over a long cascade into Bouillon Lake, 1 his is a slenfka% twelve 
mile stretch of quiet water which empties over Des RocIk's, I, a Rose, 
and Epine rapids into a similar lake called Lac' Plein ( haul. Above 
Les Epines a large tributary, L'Amahlcdu Fond River, joins the Alattawa 
from the south. For many years Lac Plein C hunt has pounnl its watt^rs 
over a ten foot power dam into a rocky channel in which th(‘ diininislu'd 
stream flows toward the east. In the last halt-mile ol its cajurse, the 
Mattawa curves northward before uniting its waters with tlu‘ stately 
flow of the Ottawa (Fig. 2). Thus the Mattawa is led by three* main 
tributaries— the North River, the Kaibuskong, and L’Ainable du inaul, 
and also by the waters of numerous creeks, like Blueseal, Boonj, Palcas, 
and Bouillon. It descends more than UK) feel, from Trout Lakc‘ to tlu* 
Ottawa, over twelve separate cascades. 

On the rocky banks abreast of each waterfall or rapid, thcuH* were, 
in the fur trade period, narrow portage trails and, in addition, then* 
were often trails through the forest connecting one lake with anotlier^ 

The poilage over the height of land between 'Prout Lake* and Lake 
Nipissing was the longest and most difficult in the Nipissing l^issagiAvay, 
French fur traders discovered that the most expedient of scA'eral (rails 
used by the Indians led from Trout Lake along the marsln' \vati*rs of 
La Vase Oeek to its mouth. 

Lake Nipissing occupies a shallow, irregular basin in the l.aun*n(iau 
bed rock. Its greatest length from east to west is about sixty iuil<‘s, 
while from north to south its greatest width ivS sixteen mih‘s. Hie 
northern ami eastern banks are lined with swec*ping sands* heachc^s 
between which are rounded i)oints of bed rock. Its western and southern 
shores are for the most part hold, rocky, ami deeply imlenttHl, and nrv 
screened in places by dusters of wooded islands. Rc^ed-fdled maivlu‘s 
occupy many of the shallow imlentations along the westc*rn shori*s. 

Lake Nipissing receives the drainage of four large rivers, the South, 
the Sturgeon, whose source is Lake Timagami, the Veuve, and the Ama- 
teewakea, besides the outflow of many small creeks, ('hief among t!u‘se 
are the Wistawasing, La Vase, ("hippewa, La Ronde, Duchesnas% and 
Little Sturgeon. 

Among the wooded islands that screen its southwest shore, the waters 
of Lake Nipissing pass slowly into the channels of the hVent'h River. 
Over the Chaudidre Falls, Five Mile Rapids, Recollel halls, and Lt‘s 
Dalles the stream gradually descends southwestward to (leorgian Ihiy, 
sixty feet lower than Lake Nipissing. The land through which it flows 
is rocky and forested, becoming lower toward its mouth, and there 
sloping gently beneath the island-dotted waters of (ieorgian Bay (Mg. 3). 
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R.C.A.F, Photograph 

Fig. 3. Main Channel outlet of the French River. The site of French River 
Harbor (left center) is aibng the left bank of the channel. A close inspection will 
reveal a number of buildings that mark the site. This photograph was taken in 1928. 
These buildings are no longer standing. The lighter portions of the land area are 
bedrock ridgesy almost bare , of vegetation, sloping gradually beneath the waters of 
Georgian Bay (bottom). North toward top. Scale: about 4 inches to the mile. 
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The French River is joined from the east, by the Restoul, tlu' I’ickerel, 
and several smaller streams. From the ni)rtli and west Ihnv the Wahne- 
pitei, the Murdock, and the Wolseley. The Pickerel and tin- W'ahnepitei 
enter the French at Ox Bay, about seven miles upstream I'rom the mouth 
of the main channel. West of Ox Bay tin; hrench River l)ranches into 
four separate channels throupih which jiours the <lrainaK'’ <it neark ail 
the lands west of the Mattawa. 

In addition to the waters of Lake Nipissinjj;. the Mattawa, and the 
French, and their tributaries, the Nipissiu.y Area is dotttsl with countless 
small lakes, ponds?, and marshes havint> no apparent connection with the 
major drainage features. 

Physiography 

The uneven, rocky surface of the Ni[)issing .Area is t\pi<'al of the 
Canadian Shield. The e.ssential features of this surface are massive 
knolls and ridges of exposed gneiss and granite, separating <lepressions 
of diverse size and form.' 



‘Its sculptured nature is the result of two main causes; L FrueturinK of the crystul- 
line bedrock: 2) Subsequent widening and rounding of the lissures by giaciution. Alfred, 
W. G., “The Laurentian Peneplain”, Journal of Geology, \’ul. XI, No, 7, Oct.-Nov., 
1903, p. 639. 
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F*ig. 5. \^illage of Warren. The farms here, as at Verncr, have been established 
on deep deposits of varved clays, glacial till, and alluvium. The Canadian Pacific 
Railroad and the main highway between North Bay and Sault Sainte Marie pass 
along the southern edge of the village, north of the Veuye River. North toward top. 
Scale: about 4 inches to the mile. 
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Fig. e. The well-kept buiklings of a pnaUu-tm' farm in llit' .Si. riiarle- 
farmiag area, about four miles northeast of St. Charles (see h igure IS). \S (Hsletl 
section on the left covers a low ridge of exposed liedna-k. 


In the Nipissing Passsageway three major physiogi'iipliir tiivisioith are 
distinguishable: 1) Low Ridge iind Knoll; 2) Hill-Valley; IH .\lUivial 
Lowland. It is evident, Fig. -1, that the Low Ridge ,intl Knoll seetion 
is the moat widespread, extending ttver all the lainls west anti mhiiIi 
of Lake Nipissing, and appearing in outliers eiist itntl iioiih ol it. It is 
an uneven surfaec of low relief, tlistinguished by long roiiiitleil ridges 
and knob-like hills of red and gray hiimled gneiss anti eoarsely-eiA stalline 
granite. Between the hills and ridge.s, except where then> is water, 
there are deposits of sand, clay, glaeia! till, fieal, anti innek. In niaii\- 
places these deposits extend for several acres, anti where other ctmtliiitins 
are favorable, they have been cleared ft)r farms (higs. anti t>). 

' The Hill-Valley area, bordering the Mattawii River, can be recngni/.etl 
by the presence of numerous wooded hills and brotid valley.s, having 
a difference in elevation of three to four humlred feet. {Ineiss anti 
granite bedrock underlie the .surface everywhere. As in the Ltnv Ridge 
and Knoll province, sand, day, glacial till, peat, anti muck itre fttnnd 
here in pockets along the flanks of the hills (h'igs. 7, H, D). 

Extending from the lower reaches of the Sturgeon River is a snuill 
expanse of level land enclosed between Lake Nipissing and ii low ninge 
of hills to the north. This is the Alluvial Lowland, an area of stratilletl 
gravel, sand, silt, and clay, reaching eastward from ('ache Bay to Lit 
Ronde Creek. Most of the land here is ptKtrly drained anti is ctjvered 
with a dense growth of low willows, birches, alders, pttplar, spruce, and 
tamarack. In the vicinity of Sturgeon Falls many parcels of hint! have 
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RCA F Photograph 

Ft<;. 7. Wooded hillB typical of the Hill-Valley Province north of the Mattawa 
River. At the right ivS a tributary of the North River, and to the left of this stream 
are large, rounded hills, differing conspicuously from those of the Low Ridge and Knoll 
Province by their greater size and relief, and by the absence of exposed bedrock. Ever- 
green trees appear as the darker elements in the vegetation. North toward top. 
Scale: about 4 inches to the mile. 
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been cleared and drained sufficiently to prodiun* (‘rops, hut elsewhere ii 
remains for the most part choked with thickets <>1 low tn^es and shrubs 

. . . . , . , . . 

Over these major physiographic provinces have lain the U’c ol pre- 
historic glaciers and the waters of ancient lakes. sScatterc^d (A'crs \S'here 
over the broken surface is a mantle of loose rock material, ranging Ironi 
finely powdered clay to heavy gravel and boulders, 1 hose deposits an* 
considered by geologists to be the result of glacial and lacustrine <U*posit ion. 

Vegetation 

From the frozen tundra of Arctic North America, the great (‘onifcrous 
belt of the Taiga reaches southward to the shores of the Lido‘s, 

and merges in a broad transition zone with the deciduous lon*sls larth<*r 
south. Spruce, fir, jackpine, and poplar are (diaracteristit' throughout 
the Taiga, while in the lower latitudes of this region are forests oi in.tplt*, 
oak, pine and hemlock. 

The Nipissing Area lies In the transition zone bevvetm the laiga 
and the deciduous forests south of it. The following trees are eonnnon 
to the area: white and red pine, sugar maple, red maple, hemlo<*k, spnu*e, 
fir, birch, poplar, and jackpine. White pine, sugar maple, yellow birch, 
and hemlock tend to predominate over the other spe('i(‘s, forming what 
ecologists call a forest climax.* Most of the mature trees in tin* artNi 
have been felled, however, and widesjM'ead forest firi‘s have damaged 
many of the remaining stands. Nearly ev<Ty\vhen% on tlu* cut -over, 
burned-over land, the fast-growing eanoe bin^h [Metula 
poplar {Popuhis tremuloides)^ and cherry {Pntnus pennsylvanu urn) have 
sprung up where other species once grew, and beiUNath thi*m gratlually 
appear young spruce, fir and pine (Fig. 11). 

The present composition of the plant cover consists in general of 
several distinguishable associations. On the slopes of the hills north 
of the Mattawa are mature stands of yellow birch and sugar maple. 
Scattered among them are white pine, hemlock, red oak, and lanrli, 
and on the sandy soils are groves of red pines (Fig. 7). 

South of the Mattawa most of the original saw-log trees havt* luvn 
removed, and now, stands of immature pines, maples, and birches are 
found. Here, on the deeper vsoils, the hardwoods len<l to iwinlominate, 
while the shallow light soils are ocimpied by nearly pure stands of m] 
and white pine. 

In the scattered lowlands east of Lake Nii)issing spnaa* and fir are 
usually dominant, and, with tamarack, fringe the low, moist borders 
of many lakes and rivers. On the alluvial borderlands of rivers, red 

iHalliday, W. E. D., A Forest Classification of Canada, t)Uawa, L (). Paletiaiule, 
lt)37, p. 3b 
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Fig. 8. A shallow, loam-filleci valley about two miles southwest of Powassan. 
South River to the left, in the distance. Although the soils in the valleys of 
the Powassan farming area (see Figure 18), are generally fertile, those on the 
upper slopes, as on the right in the picture, are often sandy, and remain un tilled 
pasture land. 



Fig. 9. The buildings and boulder-strewn pasture of a farm about one mile 
southwest of Corbeil (see Figure 35). It is one of the better farms in this area 
of relatively dow productivity. 
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maple, black ash, and American elm appear, lliis assoc'iatifin is lonnd 
ill limited areas in the Nipissing Passageway wherever {lu'n* are wt‘i, 
low-lying river or lake deposits, h'or example, on Heam'age Point , along 
the banks of the lower Sturgeon, and in the valle>'s ol the \euve and 
South Rivers, red maple, black ash, and American elm are tH)i!nnon. 

On the rough surface of the Low Ridge and Knoll prox iiu'c, mixed 
stands of conifers and hardwoods are associated with thtM'onnnon 
of white birch and aspen. Beneath the tree ('over, in the shallow piu'kets 
of soil, low juniper, huckleberry, and blueberry bushis grow luxuriant h. 
Near the mouth of the French River, jarki)in(‘ is dominant, with a 
scattering of small birch, poplar, and maple. Ifig. 12 shows the dis- 
tribution of the dominant forest associations. 

Many of the low swmles in the Nipissing Passagtwvay aia* (a)\a*i(‘d In' 
dense thickets of alder, willow, birch, and po])lar. Tlu'Si^ moist depri’s* 
sions are frequently filled with cranberry or leatherleaf hushes. 

F'rom the above generalizations it is clear that the varied pattern of 
vegetation in the Nipissing Area is chielly ow'ing to diverse eonditions 
of soil, drainage, and slope. The presence of its essential eham^nls, 
however, is due to the influence of climate, ^ the average ('unditious of 
rainfall 'and temperature over a long period of years. 

Climate 

The transitional vegetation zone, in whit'h lies (lie Nipissing Area, 
reveals the influence of two climatic regions. Tlie climate of \ \\v N ipissing 
Passagewa)' is transitional between that of the Boreal honest and the 
deciduous forest region south of it. 

^ Winters are long and cold, with an average temperature lor jaiiumw , 
the coldc.st month, of nine degret\s hahrenheil. Sumima’s art* short 
and cool. The warmest month, July, has an average Itanpi'ratun* ai 
sixty-five degrees Fahrenheit. The average annual [jreeipltalion amotmis 
to thirty inches. The local variations from this general scheme become 
apparent from a study of Tables I and IL These tdimatie elements 
may be summarized in the Koppen dassifieation s^'stem hy the Hvmbols 
Dfb.i 

From November to May, the ground and the froztMi .surfat'es of Iak(*s 
and rivers are usually white with snow. As much as two feet ccmimonh^ 
falls in a single month. Rivers and lakes often become winter higlnvas s 
for motor vehicles and sleighs. Bush trails through the forests arc* 
opened to the lumbermen in winter, wdicn shrubs and tre<*s are bare 
of leaves and the otherwise impassable trails become.* firmly packed with 
snow and ice. 


iRappen, W., and Geiger, R., Handbuch der KHmatolo^u% Berlin, Gebrihler Born- 
traeger, 1938, Band II, I'eil J. passim. 
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RCAF Photograph 

Fic. lO, 'Phe Sturgeon River near its nioiilh.^ Farm clearings typical of the Alluvial 
Lowland appear in upper portion of picture. Lake Nipissing appears as dark area at 
bottom, McLeod Bay at left. Site of Sturgeon River House on right bank of the river 
^at bend in upper portion. Fine, light-colored lines in the river are booms to control 
logs destined for lumber mills at Cache Bay or Callander. North toward top. Scale: 
about 4 inches to the mile. 
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Fig. 11 . Regeneration of spruce and fir has fiegun under (all siaiids of hiirli 
and poplar. Photo show.s a .small expanse of cm-over, burned-over hind soiKh 
of the Mattawa River. 


Summer precipitation occurs in the forni of lhun(ler.sh()\v(,‘rs ami lonji 
steady rains that last for several days. The heavu'st rainfall appears 
dui-ing the growing season, between Mat- and October. The frost-free 
season varies considerably in length from year to year.' 'I'he last fmst 
in spring may occur any time between the last week of Ma\ and the 
first week of June. fCarly trusts in autumn are not umisual, but the 
first frost normally apjiears around the miildle of September. In some 
places of high elevation light frosts have been experienced during June 
and July. Variations from the average conditions are common, (Table 
III), depending upon the proximit>’ to water, and the general nualities 
of the land. 

In this physical' setting the colonization of the Nipissing Passageway 
has taken place. It is reasonable to suppose that the countk'ss lakes 
and rivers, the exposed bedrock, the pine, birch, and hemlock forests, 
and the cold climate have all had an important effect on the progress 
and present state of settlement. 

The Fur Trade — KH.') to 1825 

The fur trade in the Nipissing Area began in 1715 when Champlain 
and LeCaron journeyed up the Ottawa and across Lake Nipissing to 
the Great Lakes. Then, h^r more than two hunflred years, exiilorers, 

III shows the record of first and last frosts in the growing season at three 
stations in the area for the ten-year period from 1930 to 1989 , 
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missionaries and fur traders travelled this route to the west. By the 
end of the period, in 1825, trading posts had been established, and two 
of these, at Mattawa and on the Sturgeon River, became the first settle- 
ments in the Nipissing Area. 

The headquarters of the fur trade was established at Montreal, with 
the founding of the city in 1641. From Montreal and the main artery 
of travel up the Ottawa, the French extended a far-reaching network of 
water highways into the forested region of the Great Lakes and beyond. 
The French had discovered that the Indian's birch canoe was eniinenth^ 
suited for travel on the lakes and rivers of the rocky, forested hunting 
grounds to the west, where the light craft could be carried from one 
lake to another, or past the many waterfalls and rapids that frequently 
obstructed the flow of rivers. Adventurous coureur-de-bois, and later, 
Recollct and Jesuit missionaries, adapted themselves to the use of the 
birch canoe and to the Indian's method of living in the wilderness, as 
they explored the forests far to the west. 

The route of Champlain and LeCaron was shorter than those farther 
south, and it was safer for two good reasons. First, because it passed 
northward of the Iroquois country^ bordering Lake Ontario, and the 
headwaters of the vSt. Lawrence, where for many years savage Iroquois 
war parties had made it dangerous to travel. Second, because its 
narrow lakes and rivers were protected, for the most part, by high, 
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forested banks, from the strong witwLs which frequenth modi* lln‘ cjpen 
waters of Lake Ontario unmivij^ahle for canr^es. 

Forts were erected at strategic points alnn.u (he rotUi^s ot the lur 
traders to secure the fur-laden canoes a.i;ainHt the attat'ks of hostile 
Indians, Two of the less im])ortant iorls are believt^d to have been laiill 
in the Nipissin.53 Area, --on the main portage ol La X'ast* Orei^k, and 
at the mouth of the Maltawa River, 'fhey were not maintained, 
how^ever, after the fall of Ncnv hVanre in 17(wL‘ 

Missions established by the iTeiu'.h in the Nipissing Art^a also faiUnl 
to endure. The Recollels l>e.i»;an the mission (»f Saint l^sprit amonjt* the 
Nipissinj> Indians in 1()24. It was abandoned in H>2Uwhen (he members 
of this order were recalled from New Krance.^ The Jesuits i>e.i»an a 
mission to the sanie tribe in KUO and it was continued ititiurndtUmth' 
for nine years. No endurinj>- seUleim*nt resulted, howener, from llu* 
efforts of either group of missionaries. 

The forts and missions established by the I'rench durinjL* nuna* titan 
a century and a half of travel throu^*h the Nii)issing Ikissa.utAvaN ha<i 
failed to inaugairate the colonization of the aia^a, and at the end of the 
French re8:inic in 17()3, settlement had not yet bej^im. 

For several years after 17()3 only u few canoes passed aloiiK the 
Nipissii\q: Passaj^eway. Si^otch ami luiglish mtwhants who had come 
lo Montreal after the British conquest of ('anuda were at first unwilling 
to risk their fortunes in trade with Indians who hail lateh’ hetm allii's 
of the French. By 1771, however, the first of (he fhatish tradtas had 
he^im to send canoes up (he Ottawa and thnuij^h (he Nipissiuji' Passage- 
way to the fur regions of thc^ west.*? 

Montreal remained the center of (he fur tra<h‘ in ('anada, from which 
the British rapidly extended their commerce over llie routes previtmsly 
established by the French, Many British traders, as competition among 
them became keener, found the costs of manning and ouKiUing t^anoes 
for long voyages into the interior, prohibitively high. A nunilnn' of 
them, to avoid financial ruin, merged into partnerships, the most impor- 
taut of which was the Northwest Company, founded in 17SJL This 
company became successful, not only throughout the fornnn* regions of 
French exploitation, but beyond them as w'ell, extending a fur trade 
empire westward to the Pacific coast. 

The financial headquarters of the Northwest Omipany was estab- 


iVoorhis, E., Hisloricai Fmis and Trading Posts of the French Fegime, Ottawa, 
J930, pp. 1 10 and 128. 

Uestiit Relations^ Vol. I, Introduction, and Vol. LXKI, p, 120. 'fhe Kci'ollcHH 
came to New France in 1615 at the request of Champlain, 'they were hjrced tf) leave 
in 1629 when the French colonies were surrendered to the English f<H" three years. 
^Voorhis, op, cit., p. 18, 
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lished at Montreal, while the main fur depot was shifted to Grand 
Portage on Lake Superior, and later to Fort William, at the mouth of 
the Kaministiquia River, Despite these changes, the Ottawa- Nipissing* 
canoe route continued to be the most important avenue in the fur trade 
from Montreal. 

The company introduced more intensive methods of fur-hunting, and 
built posts in areas once considered unimportant, wherever it was 
thought they would increase the harvest of furs. British forts were 
established in the Nipissing Area for the first time under this policy, 
at the mouth of the Mattawa, and along the Vase and Sturgeon Rivers 
(Fig. 1). 

Mattawa House was founded at the confluence of the Mattawa and 
Ottawa Rivers, on a low point of land projecting between the two 
convergent streams (Fig, 2). It was begun around 1784 as a branch 
of the Temiskaniing post 100 miles farther up the Ottawa on Lake 
Temiskaming, to supply local hunters and trappers and also to serve as 
a stopover on the routes through the Nipissing Passageway. 

The narrow alluvial triangle where the log buildings were erected 
extends from the base of a range of wooded hills north of the Mattawa. 
'Fhe edge of a slightly elevated shelf of land, lying athwart the peninsula, 
afforded a favorable site for the trading post, where it was beyond the 
reach of high water in the spring. On the opposite bank of the Mattawa 
was a ('amping ground used by travellers who stopped to repair their 
fragile canoes, to trade at the post, or to camp overnight. The level 
terrace, on which the Indians and coureur-de-bois encamped, was crossed 
by a well-worn portage trail over which canoes and baggage were carried 
between the Ottawa and the Mattawa to circumvent the rapids at the 
juncture of the two streams. 

The Northwest ('ompany^s Sturgeon River House was built about 
1880 on the right bank of the Sturgeon River about two miles before it 
emerges from the north shore of Lake Nipissing (Figs. 1 and 10). The 
post was established at a point where the river ceases to meander across 
a low flood plain, and pursues a nearly straight course to the lake. Here 
the slow-moving stream was sheltered from strong winds which swept 
across the alluvial plain, b^^ tall ash and maple trees fringing its low 
banks, thus affording protection to the fur-laden canoes which could 
glide safely along the calm wsurface to a landing within a few yards of 
tlie log trading post. 

Although this post was about 20 miles north of the main line of 
travel between Mattawa and Georgian Bay (Fig. 3), it served as an 
important depot for furs gathered in the vicinity of Lake Nipissing and 
from the forested regions extending more than one hundred miles toward 
the north. 
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It will be recalled that the marshy waters of La Vase (p. 1 i ) 

provided the most convenient route for canoe travel between 1Vout 
Lake and Lake Nipissing. At the mouth of La Vase ("reek, on its left 
bank, stood a solitary structure, called by the Northwest Loinpany, 
Fort La Ronde* James J. Bigsby, stopping here in 18 19, re]K)rts it 
'*a decent, ordinary house, not stockaded, with a potato ground close 
to it, among marshes and gneiss moundsd 

Fort La Ronde was never an important trading center, although its 
location on Lake Nipissing at the mouth of the Vase, suggests that it 
functioned as a supply and repair vStalion on the main canoe route 
between Mattawa and Georgian Bay. The site was later abamloncd 
in favor of a small island off the north shore of the lake near tln^ inmith 
of the Sturgeon River, its name having been chattged t<^ Nipissing 
House, and later, it was moved again to Dukis’ Ik)int, when* it was 
abandoned altogether by 3 85(5.“ 

Although the posts endured, the NorthwevSt C.'ompany which fouiKled 
them was destined to pass out of existence. Facing hankrui)t<'y from 
costly competition with the Hudson’s Bay Company, the Northwesters 
merged with their rivals in 1821, The Hudson’s Bay C'ompany acxiuired 
by the transaction all the material holdings of their former (competitor, 
including forts and trading posts. 

From the time of its founding in 11570 the Hudson’s Ba)* ('(uitpany 
had developed a monopoly of the fur trade over most t»f tin* lands draining 
into Hudson’s Bay, The prineit>al tributan(‘s of Hudson’s liay had 
carried an increasing niiml)er of heavily laden York boats to t!u* com- 
pany’s posts along the shores of the hay for many years, ( ontrol of 
the vast empire was centered at York I’actory on its west coast. 

After the union of the tw'o ('ompanies, Montn*ars importama* as a 
fur trade center declined rapidly, for most of the furs from w<*st(*rn 
Canada were then sent to the posts on the shores of Hudson’s Bay. 
Y'ork boats, carrying furs down the Churchill, Nelson, Svvern, Alban> , 
and Moose Rivers to Hudson’s Bay had replaced the birc*h canoes of 
the Northwest Company as the principal means of inland travel in the 
fur trade. By 1825 Montreal had completely lost its preeminem'e as 
a fur trade center to York Factory. 

In the Nipissing Passageway, Sturgeon R.iver House and the jiosl 
at Mattawa were kept in operation by the Hudson’s Bay (’ompany. 
The valley of the Ottawa, however, no longer echoed to (he shouting 
and singing of the voyageurs, and the lakes and rivers of the Nipissing 
Passageway were all but deserted. More than two hundred y(nirs hud 

^Bigsby, J. J,, The Shoe and Canoe, London, J850, 2 V., Vol. I, p, 105. 

^Voorhis, E., op, cit„ p. 128; Logan, W. E,, Canadian (kologkul Survey, Report, 
1863-56; Plans, No, 8; Author’s Field Notes. 
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{^tisscd since ( ham plain and LeCaron first crossed Lake Nipissing. 
Since that time, many hundreds of French and British traders had 
travelled through the Nipissing Passageway. When the fur trade period 
ended in 1825, the settlement of the area had begun, with the two small 
trading posts at Mattawa and Sturgeon Falls, 

Lumbering — 1825 to 1881 

Although the first population centers had been established by 1825, 
the earliest enduring agricultural settlements were brought to the 
Nipissing Passageway by the lumbering industry during the period that 
followed. Logging operations had begun far down the Ottawa in 
1801), after which the search for timber was rapidly extended westward 
up the valley into the forested regions of virgin pine, birch and maple. 
By 1835 the Ottawa timber trade had reached the mouth of the Mattawa, 
and about twenty years later the first lumber camp appeared in the 
Nipissing Passageway. 

Colonization from the lower Ottawa and St. Lawi'ence valleys followed 
slowly the advance of the lumbermen. Nevertheless, not long after 
logging operations were begun in the Nipissing Area, a few settlers 
arrived to take up homesteads. The assurance of a market for oats, 
hay, an<l [)otatoes at the lumber camps induced a number of colonists 
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to begin farming around Matlawa, Lake Nosbonsing, I.aki‘ ialon, tuai 
South River (Fig. 13), before 1870. To eneourage the st^tllenuatt of 
undeveloped lands in Northern Ontario, the prov’ineial gtJverntiR^U 
built two colonisation roads into the area in this i)eri(Kl, one oi whii'h 
was constructed along the southern bank oi the Ottawa, aiul was com- 
pleted to the village of Mattawa in 187 L The other led north Ironi Kos- 
seaii Lake to the village of Nipissing on the South Hi\(‘r, and was i*<Hn- 
pleted in 1875. By the end of the period in 1881, the lunihering industry 
was progressing rapidly, and the expansion oi agricaiUural setll<‘inent in 
the Nipissing Pavssageway had begun. 

The Ottawa River, largest tributary ol the St. La\vri*nta% drains a 
forested area of more than 5(>,00() square miles, most oi wliiidi li<‘s in 
the Laurentian Upland of Ontario and Quebec. In the first hall <if ilu* 
19th century the basin of the Ottawa ami its adjoining lands beca!n<‘ the 
most important region of forest exploitation in eastern Uanada, and tlu‘ 
Ottawa River was for many years a busy thoroughfare in the transpmia- 
tion of timber. 

In 1800 the trees which dominated tlie virgin forests of this vast 
territory were pine, hemlock, birch aiul nmide. Of these, the timluT 
merchants preferred the pines for their great height and girth, and the 
qualities of their wood. When lumlnMung was begun on the Ottawa in 
]80(), it was thought that the sut)ply of red and white* pine was ini*.\haust- 
ible, and only the largest and best tret‘H were taken. At this time, and 
for many years to follow, the bnilditig iteeds at (ireat Britain’s induslrii‘s 
and expanding navy provide<l a reatly mark<‘t for Uanada’s timlK*r. In 
the naval building ])rogram especially, long straight timlnn's were 
required, light, 3 'et .strong ami durable eiunigh for masts, yanlarms, ami 
deck planking. Lumber from the rcnl and white pines admirably satis- 
fied these requirements. 

The numerous streams forming a netw’ork of drainage m\n ilie 
Ottawa became an important factor in the dev(‘lopment of hiinlnwing 
in the Ottawa Valley. Because the pine logs would remain alloal for 
long periods, they could be driven down the smalkn* tributaries to tht* 
Ottawa, and then be transported in rafts to the St. Lawaaaice, and on 
to the main lumber port of Quebec. It was natural tlHin*fore, that 
logging operations became inseparably associated with tlie slianims and 
lakes draining into the Ottawa River. It was thus, with the passage 
of time, that the Mattawa played an increasingly important roU^ in the* 
timber trade of the Ottawa, for the forested hills thnmgh whic‘h it 
flowed, as well as those bordering Lake Nipissing and the I'rench River, 
were found to bear many dense stands of red and white pines, Fig. 12. 

The first logging camp or chantier appeared about 1855 in llte 
Nipissing Passageway. It was erected on the right bank of the Mat tawa 
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a short distance above Paresseux Falls. The only settlement in the 
area at that time, besides the Hudson’s Bay posts at Mattawa and 
Sturgeon Falls, was a single log cabin at the mouth of the Mattawa on 
the bank opposite the trading post. After 1855 the number of timber 
operators in the Nipissing Area increased each year. Around 1860 
logging camps appeared on Antoine Creek, L’Amable du Fond River, 
Lake Nosbonsing, and Talon Lake. Still the area of settlement had 
expanded only slightly, — chiefly along the alluvial terraces near the 
mouth of the Mattawa River, for there was little inducement at that 
time tor the bush workers to remain in the forest wilderness the year 
’round. Trees were felled in winter time and rafted down the Ottawa 
in spring. Thus, every autumn a large number of men arrived at 
Mattawa, made their way into the forests, worked all winter at the 
logging camps, and then joined the annual spring drive down the Ottawa. 

The village of Mattawa during the lumbering period expanded 
rapidlj’ along the left bank of the Mattawa River, southward and 
westward from the trading post site (Fig. 2). An Oblate church and 
school were erected on the left bank and these became the center of the 
community. In a few >’ears the log cabins of the tiny village had begun 
to crowd against the wooded hills which lie close to the north shore 
of the Mattawa. With the continued growth of the settlement, log 
cabins and hotels were built on the south bank of the Mattawa, and in 
1877 the two parts of the village were connected for the first time by a 
bridge.' 

'Po-day the main administrative, business, and residential sections of 
Mattawa occui)y the south bank of the river. Here are located the 
town hall, the post oflice, two Protestant churches, most of the trading- 
establishments, and a large residential area. Across the river, in the 
older part of town, the Roman C'atholic church and school have remained, 
and many of the log cabins which formed part of the original settlement 
may still be seen. 

In 1804 the township of Mattawan was surveyed, and the surveyor’s 
records suggest the extent of settlement around Mattawa at that time.'^ 
“There are already at the Fort a large Catholic chapel, two good hotels, 
a Hudson’s Bay Company general store, and on the Antoine, a couple 
of miles distant, Mr. McConnel’s sawmill. The nearest post office at 
present is the Joachim, to which place there is a weekly mail from 
Ottawa. . . . There is as yet no grist mill, the high prices for hay and 
oats leading the few settlers there are to cultivate hardly anything else; 


^ Buies, A., VOutaomis Superieur, Toronto, 1889, p. 109. 

^Kirkwood, A. and Murphy, J. J., The Undeveloped Lands in Northern and Western 
Ontario, Toronto, 1878, p- 166. 
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it being- more profitable to buy (lour for their own uh(‘ ami devote all 
their land to growing- the bcforementioned crops.” I lu‘ I'hapel referred 
to here was erected in 1804 by the Oblate lathers who had been visiting 
Mattawa regularly since 183 <k The twi) hotels wt^re newly built at the 
time of the survey to accommodate some ol the woodsmen and tludr 
employers during the busy fall and winter seasons ot the timber trade 
The post office at Joacliim was situated at je^achim Rapids, some sixty 
miles down the Ottawa, 

The surveyor’s account of the leading crops raised in llu^ ariM, and 
the high prices paid for them, indicates the (dose relationship that was 
developing between colonization and lumbering. Oats, hay, potatoes, 
and meat were the chief farm products needed at tl\e lumlna' (*anips, 
and it was a difficult and costly matter to transport tlust* bulky <*om» 
modities from the farms along the lower Ottawa and St. lmwrene(\ 

Efforts were made by the lumber merchants to establish depot tarms 
near their lumber camps, and otherwise to supply tlu‘ necessary prodmds 
of the farm to the men and animals in their employ. 'Fhesit efforts 
were unsuccessful in lowering prices, however, and they (‘ontinued to 
bring in supplies from farms far dowm the Ottawa Valley at high <xist. 
An opportunity was thus created for enterprising colonists to (dear land 
and raise crops to sell at a high profit to the chanliers,'^ B\’ th(^ linn^ 
the township of Mattawan was surveyed in 18()1, a Rav shanlymen 
and a small number of adventurous seltltTS from sontlu*rn Ontario and 
Quebec had begun to take up farm land along the Mattawa Hivm*. 
Most of the new colonists devoted their lands to th(‘ raisittg of <*rops, 
for they were unable to take advantage of the good markei for meat 
products, at least before the arrival of railroads, I)e(‘aus(‘ of the high 
cost and difficulty' of transporting c'attle, sheep and hogs to their farms. 
In later times, however, livestock-raising becanu^ the leading (nvupation 
of farmers in the Nipissing Area. 

The pioneer farmers were able to earn money' in winter by* working 
for the timber operators in the bush, and thus by combining a winteriiitie 
occupation with summertime farming, they were able to iiiukc? a satis- 
factory^ living on the relatively poor land in the Nipissing Passageway. 
To this day the majority of farmers in the area w'ork in the bush during 
the winter months to supplement their incomes. 

The westward movement of settlers in the Nipissing Area was 
seriously handicapped for many y^ears by' tl\e lack of roads. In spite 


^“The farmer who follows in the wake of the lurnbennun finds . . . in the wants 
of the latter, a steady demand for all he produces, at a pn(;e not only etpml to that 
procurable in the ordinary marts, but increased by the. ci^st of transport from them to 
the scene of the lumbering operations.’* Kirkwood, A. and Murphy, j, J., op. dt. p. If). 
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of this drawback, the limits of settlement were pushed farther and farther 
westward by pioneers who explored the forests for new homesteads by 
travelling in canoes on the lakes and rivers. In 1865 John Beatty 
arrived at Mattawa, and following the historic route of the fur traders, 
proceeded by canoe up the Mattawa to Lake Nipissing, and thence up 
the South River to the first waterfall. On the right bank of a small 
creek that enters the South River at this point, he set up a temporary 
.shelter and began e’earing the land. In the neighborhood of Beatty’s 
farm a small colon>- began to develop a few >'ears later, called Nipissing 
Village (Fig. 13). Thus, by 1865, the settlement of the Nipissing 
Passageway’ had extended westward to the land south of Lake Nipissing. 
Still, during the next ten years, most of the settlers from the Ottawa 
Valley took up land east of Lake Nipissing and south of the Mattawa 
River, for this was the chief area of lumbering activity, and settlement 
remained closely allied with the timber trade. 

The first official census giving population figures for the lands in the 
Nipissing Area in 1871, indicated that there were 400 people living in 
the area at that time.' 

That summer a coach service was inaugurated between Mattawa 
and Deux Rivieres. The weekly coach followed the line of the unfin- 
ished colonization road which extended westward from Pembroke along 
the south bank of the Ottawa. The road was completed in 1874 but 
wa.s used more by lumbermen and the public coaches than by incoming 
settlers. 

A co’onization road, extending northward from Rosseau Lake, reached 
the South River near John Beatty’s farm in 1875, giving rise to a new 
center of population expansion which soon acquired the name of Nipissing 
Village. 'Fhe township of Nipissing, in which the village lies, was 
surveyed in 1874, and at that t me its total population was included in 
nine families who were living along Beatty Creek, which joins the South 
River (our miles from its mouth. Three years later, in 1877, the settle- 
ment had expanded noticeably, and included a small sawmill, a grist 
mill, a post office and public school. Two hotels were built at the 
village a short time later to accommodate the growing number of colon- 
ists from the .south. Thus, for a few years, Nipissing Village was a 
busy terminal on the colonization road, and its population increased to 
almost 300. Later, when a railroad was built northward from Graven- 
hurst, it lost its importance and the population declined. Nipissing 
Village, whose popu ation is now around 200, has never become an 
important center of settlement chiefly because of the scarcity of arable 
land around it (See pages 102-103). However, it remained for many years 

'Canada, Department of Agriculture, Census of 1870-71, Ottawa, 1873-78, Vol. I. 
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<in important stepping oH point lor pioinn^rs win* ilovt‘!np<Nl tlir 
ments of Powassan, (\illaiuler, North Bay, uinl Stuv.uoou Ixills. 

By 1881 branch roads had been extended b\ the pi-oviiudal 
ment from Nipissing Village to a small settlement SuutluMst Ba\ 
(Callander), and eastward toward Powassan. lo’oni ( onmianda, tW(‘lvii 
miles south of Nipissing Village, roads were also built (owani tin* east 
into Himsworth Township, and north-westward toward tlu* \iilagi' 
of Restoul. 

From 1875 until the end of the lumbering period, roluni/aiion of tl\e 
Nipissing Passageway expanded from the two populatimt cimters at 
Nipissing Village and Mattawa. By 1S7S, howev<n*, lumbtn“m<m Imni 
the Georgian Bay area had begun to dnv<‘ timbc*r from Lake Nipissiitg 
down the fifty mile course of the hVench River to (aMirgian Ba\. Tltis 
was the beginning of a long period of timber drives down tlu‘ 1‘^‘enrh 
River, which resulted in the foimding of the small hi ml H*r bat of h^vn/h 
River Harbor around 1880 (Figs. 3 and 13), on the east hank of llu* main 
channel, one mile north of Georgian Bay. 'Phis was the onh settlement , 
consisting at that lime of docks for the steam tugs and a few frame 
dwellings, established along the hVench River in the period tS25 its bSrSL 

During the lumbering period, logging operations alniosl invariably 
preceded the settlement of undeveloiied areas in the Nipissing Passagt*- 
way. From Nipissing Village, settlement was mu'cniragt‘d In the 
construction of colonuation roads into the bush, but elstnvheu’ in the 
area, pioneer travel was umkTtaken during those siMts vsitlnnu tin* 
advantage of government -built roa<ls. 'Pravellers fnnti Mattawa made 
their way in boats or canoes along the Mattawa River an<l its Irilnitai ies, 
or laboriously drove their wagons over the narrow Inisli trails ol the 
lumbermen. On Crooked (tluile Lake, vSharpeV Creek, Laki* Nostitm- 
sing, and Lake 'ralon small settlements were b<‘gim by these means, 
which later formed the nuclei of population centers 8r)uth of the Mat lawa. 

Very often, during the last few years of the period, a lone piontHfr 
struck out into the forest before the advance of the lumUnnuen. Hms 
in 1880 we find single families living in isolated clearings on the hanks 
of the Pickerel and Restoul Rivers, ami near the north shoia^ of l.ake 
Nipissing (Fig. 13), surrounded by forests of virgin pine, birch, aiul 
hemlock. The townships of Springer and ( aldwell, on ilu* north shore 
of Lake Nipissing near the Sturgeon River, were ocrupied h\' honu*- 
steaders at least as early as 1870. 

The distribution of population in the Nipissing Passageway, a(H‘<?r<liug 
to the census of 1880-81 is shown on the map (Fig. 13) with tmxlifuMlions 
and additions based upon surveyors’ reports and official gov<Tnmeni 
records of that time. The principal elements in the settlement of the 
area were the two villages of Mattawa and Nipissing Village, and numer* 
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ous scattered farms and logging camps. In addition, on the southeast 
bay ot l^akc Nipissing and at the east end of Lake Nosbonsing, were 
two small clusters of population which later became respectively the 
villages of Callander and Bonfield. The tiny lumber port of French 
River Harbor, surrounded by an expanse of bare, rocky, and uninviting 
ridges, was destined to be abandoned in later years when lumbering 
activity on the French River ceased (See page 109). 

At the close of the period 1825-1881 the distribution of population 
in the Nipissing Passageway corresponded closely with the areas of 
logging ojwrations. This correlation was chiefly due to the mutual 
economic advantages enjoyed by lumbering and farming on the frontier 
lands ot the area. The successful introduction of agricultural settlement 
in this period had depended upon the presence of an accessible market 
lor the lew crops' which could be harvested from the scattered patches 
of good soil. Hence the increase in settlement in the Nipissing Area, 
from a few employees of the Hudson’s Bay Company in 1825, to a year 
’round population of about 2300 in 1881 (Fig. 13) was mainly owing to 
the development of lumbering in the area. 

R.vii.koads — 1881 to 1891 

In the decade between 1881 and 1891 the construction of the Canadian 
Pacilic Railroad through the Nipissing Passageway resulted in a marked 
increase in the population of the area. By 1883 its rails had passed 
wcvStward bej’ond the Nipissing Area, and in 1880 it was joined at I-a 
Vase Creek by the Northern and Pacilic Junction Railroad, extending 
northward from Gravenhurst. 

Along the new' railroads, where stations, water towers, and other 
facilities were erected, the log houses of the pioneers began to appear, 
some of which became the centers of towns and villages, w'hile others, 
in time, disajjpeared. Subsidiar}’ routes were connected wdth the rail- 
roads, and farms were established around the new communities w'herever 
pockets ,of arable land could be found. At the close of the period the 
foundations of the modern road system and the present pattern of 
settlement had been established. By 1891 the population of the Nipissing 
Area had increased to nearly 12,000, most of which was distributed 
along, the railway lines and the newly-built wagon roads. In addition,, 
some settlements had begun to expand around farms and logging camps 
far removed from the main routes of travel (Fig. 14). 

Along the southern bank of the Ottawa River, the Canada Central 
Railroad was extended to the village of Mattawa in 1 881 . During the next 
two years this railroad, which was absorbed by the Canadian Pacific 
in 1881, was continued , westward as far as the present city of Sudbury. 
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The difficulties of building the ("anadian Pacific across an uninliab- 
ited, uncleared, and irregular terrain were offset somewhat by the 
presence of an inexhaustible supply of timber, sand, gravel, and bouklers 
for construction materials. The dense forests whit'h yiekUnt rt‘d and 
white pine to the lumbermen, provided the railroad builders with hen^ 
lock and jackpinc for ties, oak and other hardwoods for bridges. Sand, 
gravel, and boulders were obtainable from the sc'attered pockets of 
glacial till and outwash which are present throughout most of the 
Nipissing Area. 

In the forests through which the railroad was c'onstructed, wen* 
occasional large clearings, made by lumbermen and settlers during the 
previous period of lumbering. The widespread felling of trees and the 
careless use of fire had led to an appalling spread of forest fires which 
had laid waste thousands of acres of woodland throughout the Nipissing 
Area. Coniferous trees, because of their highly inflammalile needles and 
pitch, were especially vulnerable to forest fires. Indeed, surve\'ors often 
observed that the charred areas of land were bounded by stands of 
hardwood trees whose trunks and leaves had resisted burning. 1lie 
wide expanses of burned-over land were given the name hr file by the 
French-Canadians who worked at the logging camps, and the tvord is 
often heard to-day in the same usage. Everywhere that fire spread 
through the land, a dense cover of white birch, poplar, and wild cherry 
sprang up. 
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When the Canadian Pacific was extended into the Nipissing Passage- 
way, Mcittawa was the only village on the line it eventually followed 
toward the west (Fig. 13). By 1883, when it reached bevoncl Lake 
Nipissmg, new settlements had appeared along the route, at Crooked 
Chute Lake, Sharpe’s Creek, Lake Nosbonsing, La Vase Creek, Lake 
Nipissing, Sturgeon River, and Veuve River. 

At the eastern outskirts of the present town of Mattawa, the Cana- 
dian I acific curves away from the Ottawa, passing south of the town, 
along the loot of a rocky, wooded slope (Fig. 2). The high, steep banks 
ol the Maltaw^a River precluded the establishment of a right-of-way 
near it, and instead, the most practicable route was discovered to wind 
circuitously through the valleys of its tributaries (Fig. 14). 

West of Mattaw^a the roadbed pursues a winding course along the 
lower slopes of the forested hills, skirting the shores of numerous small 
lakes and swales, and gradually rising in elevation unti’ it crosses 
L Amable du bond River, where it turns sharply southward and passes 
close to the shore of Crooked Chute Lake, about eleven miles from 
Mattawa. Where the waters of Smith Lake pour into the Crooked 
C hute, through a narrow rocky defile, a sawmill was built about 1880, 
to provide lumber for the settlers in the surrounding area. When the 
Canadian Pacific was built along the shores of these lakes in 1881-82, 
the tracks were laid within a hundred yards of the mill, on the opposite 
bank of the channel. The sawmill supplied lumber for many needs of 
railroad building, and it soon became the center of a busy construction 
camp, A station was erected near it, and the small community named 
Eau (Maire, which developed in the vicinity, was thus established. 

Colonists who stopped at Eau Claire found the rocky countryside 
unsuitable for farming, and many of them moved up the fertile valley of 
L’ Amable du Fond to establish their farms. Several years after the 
period of railroad building ended, the community center of Eau Claire 
was shifted to a crossroads two miles south of the station, closer to the 
heart of the agricultural area (Compare the maps, Figs. 14 and 15). 
Here it has remained until the present day, where a school, general 
store, and post office are the main elements in the community structure. 
Near Eau Claire station a cattle-loading ramp has been built, but the 
sa^^i^mill and construction ,camp were removed long ago. 

About six and a half miles beyond Eau Claire, the railroad crosses 
Sharpe's Creek, having gained an elevation of 227 feet above the station 
at Mattawa. Between Sharpe’s Creek, Blue Seal Creek, and the 
Kaibuskong River is a broken expanse of fertile clay-loam soil, indis- 
tinctly merging with the sandy soils on the rising slopes of the Nipissing 
Depression (Fig. 1), to the south. Pioneers had taken up land near 
Sharpe’s Creek as early as 1875, and a Canadian Pacific station was 




Fig. 15- Di?iriliuiiuii uf population and pOMtioiist of routei^ — 
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erected near the promising settlement after trains began running regu- 
larly along the line in 1882. Later the station was moved to its present 
site at Rutherglen (Fig. 15), three hundred yards east of Sharpe’s Creek, 
where a cattle-loading platform, general store, post office, and two 
churches form the nucleus of the modern village. 

Several miles southwest of Rutherglen, at the foot of Lake Nosboii- 
sing, the David Moore Lumber Company had erected a camp in 1861, 
from which they conducted logging operations on the shores of the lake. 
Settlers established farms on the fertile patches of land near the site 
of Moore’s camp, and by 1875 a small community named Callander 
had developed around the foot of the lake. The name of the settlement 
was later changed to Bonfield (Fig. 15), distinguishing it from the colony 
on Southeast Bay (Lake Nipissing), which had also acquired the name 
Callander. The latter place is the modern village of Callander made 
famous in recent 3 "ears by the Dionne family. 

In 1884 the J. R. Booth Lumber Company built a railroad beween 
the mouth of the Wistawasing River and the head of LakeNosbonsing. 
Logs vv-^ere hauled out of Lake Nipissing by means of a decking ladder, 
loaded on flatcars and transported by rail for six miles up the valley 
of the Wistawasing to Lake Nosbonsing. Here they were rolled into 
the water and towed by steamer across the lake to the Kaibuskong 
River, where they were driven down the rapids to the Mattawa. 

Bonfield became an important trading center for the lumbermen 
because of its position beside the Canadian Pacific Railway and at the 
hetul of the Kaibuskong River. Years later, when the lumbering industry 
declined around Lake Nosbonsing, the village lost its importance and 
became the quiet center of a farming district which it has remained to 
the present day (Fig. !()). 

The Canadian Pacific crosses the Kaibuskong at Bonfield, following 
the irregular shoreline of Lake Nosbonsing westward for about four 
miles, after which, turning northward, it eventually gains the banks 
of La Vase Creek. Passing along the north bank of this stream, it 
gradually turns northwestward to touch the shore of Lake Nipissing near 
the outlet of Chippewa Creek. The railroad had reached this point 
n 1882. 

Settlers who travelled the Canadian Pacific during the next few years 
found the countryside it traversed west of Lake Nosbonsing unattractive 
for farming. In time, however, a small amount of fertile land was 
discovered between the line of the railroad, Lake Nosbonsing, and 
Southeast Bay, and by 1891 a number of farms had been established in 
that section. 

To serve the needs of the scattered colony, stations were built along 
the Canadian Pacific at two points between Bonfield and Lake Nipissing, 
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where hotels, stores, and post offices soon a{)pt‘are(l, and lor a hriel 
time were the centers of colonization. 'Fhrce miles \v(‘st oi BonfuTI, 
where the railroad turns away from the lake, a tiny hamlet (’alle<l 
Nosbonsing was founded which became the center ol an expanding rural 
community north and west of it. hVom the lakeshore a icnv yardsbelow 
the station colonists were able to reach all points on the shores ol 
Nosbonsing by boat, before roads were constructed to permit tra\’t‘! 
into the area by land. The settlement declined when roads l>uih 
from Bonfield and the colonization centers near Lake Nipissing. Hotels 
and stores were ultimately abandoned, and the i)ost office uas clisi'on- 
tinued in 1937, when only a few families remained near the village J^ite. 




Fici. IG, Milage of Bonfidd. View eastward atTos.s the ht»a(l of iht^ 
kong River, toward the center of town. (»ast this poini tin* Kaibtiskoag ojhm* 
bore limbers from Lake Nosbonsing (to right of photo) eigiit mih‘s downstream 
to the Maltawa. 


Nine and one-half miles beyond the villajjie of NoshoiisiiiR', on lln' 
banks of La Vase Creek, Thornecliff station, established as a siipiily 
depot and construction camp for the advancing railroad, experienced ii 
like development and eventual decline. -To-day, the site of this once 
busy frontier village is occupied by a few farms and the (U-caying remains 
of habitations that once housetl its pioneer colony, 'rhroiighout the 
Nipissing Area not a few of the original Hettlement.H have eiijoN'cri a 
similar brief period of importance, only to he abandoned later wheii tlieir 
populations were attracted to more favorable sitiuition.s. 

In 1882, when the first Canadian Pacific engine crept along the 
newly-laid tiacks across Chippewa Creek, a solitary (aibin occupied the 
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Fig, 17. Sturgeon Falls. 'Fhe cascade after which the town is named is in the 
center of the picture (The Canadian Pacific Railroad crosses the river at the foot of 
the falls), A large pulp mill is on the right bank at center of picture. Above the mill 
are two rafts of logs. Those on the left are destined for the pulp mill Those on the 
right will pass down the flume (center) to the lower Sturgeon (see Figure 10), and 
thence to Lake Nipissing. North toward top. Scale: about 4 inches to the mile. 
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site of modern North Bay, The railroad men chose this site as a major 
divisional point on the transcontinental line to the west, where a round- 
house, coal depot, repair station, and other facilities were eslab!ishe<l. 
The expansion of the city, on the bare rock and thin soils west ot ( hippewa 
Creek, is chiefly the result of its increasing imporlant'c as a raiiroafl 
center. 

West of North Bay the railroad right-of-way lies along (ht‘ north 
shore of Lake Nipissing, a few yards above the water level, Beyoml 
La Ronde Creek the tracks were laid in a straight line due west ior 
twelve miles, upon a road bed built wt^II above the moist alluvial low- 
lands it traverses (Fig. 34). The railroad rises only a few yards beiore 
crossing the Sturgeon River, twenty-four miles vv(‘st oi North Bas, 
turning slightly to the right as it passes along tiie head ot McLeod Ba\ . 

The Canadian Pacific crosses the Sturgeon River at the foot of a 
steep cascade, about two miles upstream from the site of the Hudson’s 
Bay trading post (Figs. 10 and 17), By 1880 settlers had begun to 
build log cabins along the river, near the trading post and around the 
foot of the falls, where a general store had recently been built, In a 
few years a town plot was surveyed around the settlement, for its site 
and situation seemed favorable for the development of industries, The 
waterfall was a source of power for future sawmills and grist mills, 
while the intersection of the C'anadian Pacific railroad with tin* water 
route of the Sturgeon suggested that a transportation center might b<* 
developed. By 1891 Sturgeon Imlls hud, in fact, bei'ome an important 
trade and transportation center for the newly-settle<l ansis along the 
northern and w'estern vshores of Lake Ni|)issing, It gaint‘d further 
importance during the follow^ing period whtai a large pulp mill was t'oie 
structed at the falls. 

West of the Sturgeon River the ( anadiun Pacific passes along \\\v 
head of McLeod Bay, a few miles beyond which it turns nortlnvcist ward 
to a bend in the Veuve River, following the north bank of this stream 
for nearly thirty miles (Fig, 14). The tracks were laid along the Veuve 
in 1883, on the deep varved clays, glacial till and oulwash, which till 
the valley. 

About one and one-half miles beyond the point where the railroad 
reaches the Veuve, the present village of Veriier was established as a 
stopping place when the tracks were laid. Nine miles west of Vern<a% 
another railroad stop, called Veuve vStation, was erected, which later 
became the village of Warren (Fig. 5). Settlers at Sturgeon halls and 
North Bay soon learned about the promising fertility of tlie fine clay 
soils in the valley between Verner and Warren, ami, although not a 
single habitation could be found along this section of the Veuve Ixdon^ 
the railroad w^as built, farms appeared in ever-increasing numbers after 
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the tracks had been advanced beyond the two stations. To-day the 
yellow clay soils of the Veuve Valley; especially between Verner and 
Warren, have been cleared to the edge of the enclosing rock ridges (Fig. 
o), and the villages have become the centers of prosperous agricultural 
communities (See page 107, and the map, Fig. 18). 



By the end of the railroad building period in 1891, a noticeable 
expansion of agricultural settlement had been started from the popula- 
tion centers established along the route of the Canadian Pacific Railroad. 

The influence of the Canadian Pacific on colonization in the Nipissing 
Area, was supplemented by- three additional route systems which were 
joined with it during the period of railroad building. The first of these 
was a system of wagon roads branching fi-om the two main routes which 
were terminated at Mattawa and Nipissing Village during the lumbering 
period. Colonization roads were built by the Ontario governrnent as 
a part of a colonization and settlement program instituted by the Domin- 
ion in 1808, a year after Confederation. 

After the Canadian Pacific had been advanced through the Nipissing 
Passageways beyond the village of Warren, a system of wagon roads was 
gradually extended from the main settlements all along the route. By 
1891 the modern road pattern had begun to take form. 
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The second roiile system which became associated with the (’anadian 
Pacific line was created before 1880 when small sailinii* wsstds ('arri<‘<l 
settlers from the outlet of the South River acro^ss Lake Nipissin,u to its 
northern shores. Tn 1881 the first steamboat was launched on Lake 
Nipissingd marking the beginning of a steamer service that has continued 
to the present day. By 1883 a steamboat was phing regularh'^ between 
Nipissing Village, Sturgeon Inills, North Bay and Lallatulcr (Mg. 14). 

As the settlements around I^ake Nipissing iinu'eavSCHl, many f>i the 
colonists set out along its shores in sailing craft, rowboats, and (%anoes 
to search for new farmlands. In 1880, an adventurous piontaa* nanunl 
Monet, left Sturgeon Falls with a comfianlon in a small boat to (‘Xfdon* 
the western arm of Lake Nipissing. Passing alf)ng the southern hank 
of West Bay, they entered the mouth of the Amatoewakea River, gliding 
slowly among its many islands, until they came to a low shell (»f sloping 
rock, where they landed their boat to continue their (Explorations on foot. 
Travelling southward over rock ridges and low swales, through un- 
touched forests of pine, birch, spruce, fir and cedar, they cdmv at last 
to a high hill separating the drainage of the Amaleevvakea from that 
of the Wolseley River. On the summit of the hill, oviM'looking tin* 
valley of the Wolseley, the presence of large pine, maple, oak, and bindi 
trees, on a deep deposit of yellow ('lay-loam soil, induced them to estab- 
lish their farm. Near their pioneer farmstead, the village of Monet vilh* 
later appeared, and in this wa\' the settlement of th(‘ area sbutluvcht <»l 
Lake Nipissing was begun. 

While the beginnings of agricultural ('olonizatiou \V(‘r(* being made 
along the western bays of Lakc^ Nii)iH.sing, logging ai'tivities wen^ (*xp,and • 
ing along the southern .shores of the lake toward the I'n^rn'li Rlv(‘r. H\ 
1885 a lumbering camp was established at 1^4'ank’s Ibiy, oiue miU‘ east 
of the French River. In the following year the small village^ wliich had 
grown around the ('amp, was connected by regular sKNmu'r S(Ervi('(E with 
Callander and Sturgeon Falls. Lnlike the setllenuint at Monet vilhs 
from which an agricultural population expanded over areas of arable 
land around it, the village of Frank’s Bay failed to bec'ome a carnttEr of 
population expansion. Twenty years after it c.ame into cxisteiua*, th(E 
sawmill was moved to Callander, and the village was soon de.s(Ert(Ed. 
All that remains of it to-day are the weed-covered foundations of its 
docks and buildings, near which summer cottage.s have been built. 

Wesst of Frank’s Bay, along the French River, similar small lumbering 
villages appeared, at Hardy Ba\', Chaudidre Falls, and loviudi Rivt*r 
Harbor. Agricultural settlement failed to develop around all of these 


^Ontario. Sessional Papers, 1881 No. 4. Commksioner of Cnnvn Latuls Report 
for 1883, Appendix No. 29, p. 42, 
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luniberiiiji; centers as well, and the reason for this is clearly expressed 
in the nature of the surrounding land. The land surface extending 
westward from Ni pissing Village and Command a to the shores of Georg- 
ian Bay, consists of an endless series of rock ridges and knobs, and low 
swales. It is a region drained by many interconnected lakes, streams, 
and marshes, and having only few patches of arable land suitable for 
farming (see map of modern farming areas, Fig. 18). 

I he third ancillary route system, in addition to wagon roads and 
stCcimer routes, was the Northern and Pacific Junction Railroad (later 
a part of the Canadian National Railroad) begun in 1884 at Gravenhurst, 
100 miles south of Lake Nipissing, (Fig. 14). The tracks were laid 
northward across the uneven, forested surface of the Laurentian Plateau, 
rising sloudy to an elevation of nearly 1200 feet above sea level, before 
descending gradually, through a portion of the Hill-Valley physiographic 
}>i*ovince (Fig. 4) toward Lake Nipissing. 

A few miles south of Genesee Creek, a tributary of the South River, 
the railroad enters a broken expanse of land in which are many shallow, 
loafn-filled valleys, bordered by low, rounded hills of bed rock (Fig. 8). 
On the south side of Genesee Creek a railroad station was built when 
the roadbed was laid, and the settlers soon erected pine cabins along 
the banks of the nearby stream. About two miles west of the station 
was the settlement of Powassan, founded in 1877 by pioneers from the 
swelling populations of Nipissing Village and Commanda -(Fig. 14). 
The colonists were attracted to this site by the presence of a waterfall 
large enough to drive the wheels of the mills they planned to construct. 
By 1880 a store, post office and blacksmith shop had been added to 
the settlement, and in later years a power plant was erected at the falls. 

After the Northern and Pacific Junction Railroad was completed, 
the post office, stores, and other establishments were moved to the 
vicinity of the railroad station, and the original colony on South River 
declined. Thus it was the railroad that determined the present location 
of the town of Powassan, To-day the thriving town of Powassan is 
the trading center of a large farming area (Fig. 18), extending south- 
westward up to the South River Valley, and eastward over the lands 
drained by the Wistawasing River and its tributaries. 

Northward from Powassan, the Northern and Pacific Junction 
Railroad was advanced toward North Bay, reaching the settlements 
of Callander (Fig. 19), and Nipissing Junction by 188C). Owing to the 
scarcity of good soils around Callander, the village was never developed 
as an important agricultural center. During the railroad period, how- 
ever, it became important as a depot for the shipment of. supplies and 
construction materials by steamer across Lake Nipissing to the villages 
of Nipissing and Frank’s Bay. It was not until several large lumber 
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Fig. 19. Village of Callander, Line of the Northern and Dacilic J unction Ranroa<l 
passes close^to the waterfront flower right to upper left). Lumber yards and log booms 
of modern Callander’s large sawmill appear at left center, Pier for steamers plying across 
Lake Nipissing in lower center. Center of village inland from the pier, North t(»wanl 
top. Scale: about 4 inches to the mile. 
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mills 19), were built at Callander during the period of Settlement 

Expansion (see pages 108-109), that it became a busy and prosperous 
community. 

T. he city of North Bay, where the terminal of the new railroad was 
established, experienced an appreciable increase in its population after 
the connection of the Northern and Pacific Junction Railroad with the 
(.anadian Pacific in 1880. It had become a town of about 1850 people 
by 1891, and was destined to develop into the most important railroad 
center in northern Ontario during the following period, while it soon 
became the largest town in the Nipissing Area. 

In the period of railroad building, 1881 to 1891, the main elements 
of present settlement in the Nipissing Passageway were established. 
By 1891 the population of the entire area had increased to five times 
what it had been a decade earlier. It has since expanded, from the 
centers existing in 1891, along lines of travel based upon the route 
systems laid out during the period. 


Settlement Expansion — 1891 to 1949 

By the end of the Railroad period in 1891, a growing demand for 
farm products at the lumbering villages and stopping-places along the 
railroads, had induced many colonists to begin cultivating scattered 
areas of fertile soils near the new settlements. During the period of 
Settlement Ex})ansion that followed, the production of pulpwood and 
what is popularly called the tourist trade, became equally important 
in the economy' of the Nipissing Area. 

The distribution of population, and the location of the main roads 
and railroads for 1949 are shown on the map, Fig. 15. It is important 
to note that since 1891, a number of settlements, begun during the 
lumbering and railroad periods, have failed to survive. For example, 
French River Harbor, Frank’s Bay, and Thornecliff were entirely ^ 
depopulated many years ago. 

Besides the major elements of land use, — farming, lumbering, pulp- 
wood production, and the tourist trade, — the expansion of settlement 
has been connected with the railroad industry, which is centered at 
North Bay. The influence of these five leading factors provides a basis 
for the following discussion. 

Since 1891 the number of farms has been increasing on the small 
patches of arable land in the Nipissing Area. As the land in farms 
spread farther from the population centers into the forests along the 
railroads, the Ontario government continued building wagon roads in 
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the newly-cleared territories. Road huildiiiiM was a [)art of the proviiK'ial 
colonization program, which included the tolTer of free or low ccjst latnl 
to settlers in northern Ontario. The prof^^iam had been started when 
the Dominion government passed the Free (yrant and Honiestearl A(*l 
of 18 (> 8 .i 

Encouraged by the offer of free or hnv cost land, and h\’ the fa(i 
that the Canadian Pacific Railroad, in coop^eration with lh(‘ govi‘rnnient, 
agreed to transport colonists to the frontier at rediuH^d fares, scntha's 
began taking up land in the Nipissing Ai'^‘a wherevtM* a few aeri*s of 
tillable soil could be found. In man}‘ caiscs, after th(‘ land had been 
cleared for plowing, it was discovered that the soils wert‘ loo saiuK, Uh) 
poorly drained, or too stony to produce grwxl (‘rops. Such lauds \V(‘re 
soon abandoned and their owners move<J to more promising ar<‘as, nr 
sought employment in the towns and villagdis. 



Fig. 20, This is the dwcllmg of an isolated lurm on the south hank of the 
French River, about ten miles upstream from Cmrgian Bay. I'he land is us(h 1 
almost entirelj" for subsistence purposes. It is tin* only farm ulonj; the khnuudi 
River west of the Canadian Pacilic Railroad (.s<‘e Figure 15), 


Not many years of pioneering had pi-iascd during the period 
Settlernent Expansion, before it was recognized timt there wcu'e rela- 
tively few, scattered sections of fertile land in the area. 'Phese an* the 
lands where the population has remained comparatively stable for the 
past twenty years. They have become the foundations of enduring 
settlements in the Nipissing Passagewa>'. 


^Ontario. Sessional Papers, 186!), No. 22, Toronlo, 1870, p. 2. 
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By 1930, after many years of experimenting with the possibilities 
of the land, the present pattern of farming areas in the Nipissing Passage- 
way' had been formed (F'ig. 18). In each major area of good farmland 
a small village has become the community center, where a post office, 
church, general store, gasoline station and tavern are the principal 
components. The fertile areas are known throughout the Nipissing 
Passageway by the name of their community centers: Rutherglen, 
Alderdale, Powassan, Verner, Warren, St. Charles, and Noelville. 

Farms on the areas of good land ( Fig. 18) average between two and 
three hundred acres, and yield about fift\^ bushels of oats, and between 
two and three tons of timothy hay or red clover per acre. They are 
further distinguished by their well-kept buildings, and herds of cattle 
numbering about twenty head per farm (Fig. 6). F'arms on the poorer 
lands average between one and two hundred acres, and the yield of 
oats is onh' about thirty bushels per acre, and about one and one-half 
tons of hay. Furthermore, while only about sixty per cent of the land 
on the better farms can be classed as arable, on the poorer lands the 
percentage is much less (Figs. 9 and 20). 

Owing to the rocky^ broken nature of the land, the scarcity of fertile 
soil, and the vshortness of the growing season, farmers in the Nipissing 
Area have found that the rearing of dairy^ cattle is the most profitable 
use of the land. I'he main source of income is the sale of milk, cream 
and butter to local markets, and of cheese to the cities of southern 
Ontario and Quebec. The manufacture of cheese is a small industry' 
which has grown uj) in the lands west of Lake Nipissing, where six small 
cheese fac'tories have been established near St, Charles, Noelville, and 
LaX'igne, (‘ach of which is operated by' one man, with the part-time help 
of his family' (Mg. 21). 

Timothy' hay, red clover, oats and barleys which grow well throughout 
the area, provide food for the cattle, and are often raised as cash crops 
on the larger, and more productive farms. Moreover, the widespread 
areas unfit for cultivation have been found useful as pasture for cattle, 
sheep, hogs, and horses. Sheep and hogs are kept almost entirely for 
local use however, although a sheep and lamb cooperative organization 
was created at Rutherglen in 1946 to encourage commercial sheep- 
rearing. In addition, a few farmers, occupying three or four hundred 
acres of good soil and grazing land, maintain small herds of beef cattle. 

The soils of the Nipissing Area are slightly to ipoderately' acidic, and 
consequently require the application of chemical fertilizers to attain 
more than a low degree of productivity'. The cry’-stalline bed rock of the 
Nipissing Area is almost entirely without lime, although a few deposits 
of marl have been found, and beds of crystalline limestone have been 
reported on the South River, McDonald's Island in Lake Nipissing, and 



108 


Transactions ok thk Royal ('\nai)1an Instituti*, 


near Talon Chute on the Matlawa. Only I'armcrs in the of 

good land, as in the vicinity of Alderdnle, Vcrncr, and Wanvn, ran 
afford to pay for commcrrial fertilizer^ avS a general rukN ami thereiore 
most of the land is farmed without it. It has lH‘t‘n louiul, however, 
that the acid soils in the Nipissing Area can ])rodu(v good i'rops <»i 
potatoes, free from scab and other blights, and hence tltese, and othei 
root crops are grown successfully. A tew tanners with the sjiecializi'd 
equipment necessary for commercial j)otatt) production, and largi* latnilies 
to assiwSt in the harvest, have l)egun to raise potatoes as ,\ major i’ash 
crop, usually on the sandy soils along t!u‘ peripheiA* oi an expaiise ot 
good farmland. 



Fhl 21. A cheese faelory at .St. (.'harles. (Tamest* fa<aorii‘s in ith* 

Area are commtaily snvill, frame buildings liki‘ the one sho^vn Iumh*, in p,itl of 
which the proprietor and his family live. 


The lumbering industry, which had given tht‘ first impetus in wide- 
spread colonization in the Nipivssing Passageway, has remaineti an 
important factor in settlement to the present da>\ 'rhe \'illages oi 
Cache Bay and Callander became thriving lumbering towns during the 
period of Settlement Expansion, while Trout Mills and h'rencli River 
Harbor, for a short lime, were also centers of lumber productimi. By 
1908 there were three large mills at ('ache Ha\% two at ('allandin*, one 
at Trout Mills, and one at French River Harbor. 

Sawmills were built at the village of ('ache Bay, be<*aust* of its 
situation at the head of McLeod Bay, on the main line, of th(‘ Canadian 
Pacific Railroad. Timber cut on the west shores of Lake Nipissing and 
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along the Sturgeon River, was easily rafted on the lake into the pro- 
tected waters of McLeod Bay (Fig. 10), where it was stored until needed 
at the mills. The lumber was shipped by rail eastward to the cities of 
southern Ontario, and westward to the growing settlements in the Prairie 
Provinces. 

As the pine forests around Lake Nipissing became depleted in the 
two decades after 1908, lumbermen began exploring up the Sturgeon 
River for new sources of timber. The volume of lumber production 
gradually decreased, however, and by 1930 only one large mill was able 
to continue operations at Cache Bay. To-day this mill produces pine 
lumber, at a greatly diminished rate, from logs cut far up on the Sturgeon 
River in the vicinity of Lake Timagami. 

Similar advantages of site and situation gave rise to the lumber 
mills at Callander and Trout Mills (Fig. 19). Depletion of the forests 
led to the decline of lumbering at both of these centers, however, resulting 
in the abandonment of the industry' at Trout Mills in 1935, while only 
a single sawmill at Callander, now supplied entirely with logs driven 
down the Sturgeon River from Lake Timagami, is operating at a much 
reduced rate. 

French River Harbor, near Georgian Bay (Fig. 3), was a small 
timber-shipping port in 1886,^ having a variable population which was 
housed 'n a few frame dwellings during the summer months. By 1908 
it had attained the status of a village, with a post office, two churches, 
two stores, one hotel, a large sawmill, and a population of 350.^ The 
site of French River Harbor was unfavorable for settlement, however, 
for on every side were exposed rock ridges nearly bare of vegetation, 
sloping graduall>^ beneath the waters of Georgian Bay, while the inter- 
vening depressions contained little or no soil. It is not surprising there- 
fore, to learn, that when the pine forests that had supplied this village 
with timbers were depleted, its population declined rapidly and it soon 
became deserted. At present only the foundations of the mill, docks, 
and other structures remain, overgrown with birch, willow, poplar and 
cherry saplings. 

Thus, of the large sawmills that once produced pine lumber in the 
Nipissing Area, only two remain, one at Cache Bay, and one at Cal- 
lander (Fig. 22). The former settlements at Frank^s Bay and French 
River Hai^or have disappeared (compare the maps, Figs. 14 and 15), 
while th^ population centers of Cache Bay, Callander, and Trout Mills 
have rcfhiained. Cache Bay is the only one of these that is still exclusively 
a lunibcring center. Callander is a lumbering village, but it has also 

^^anada, Department of Mines and Resources, Great Lakes Pilot, Lake Huron and 
Georgian Bay, Ottawa, 1943, p. 236. 

r ^Lovell, J., Gazetteer of Canada, Montreal, 1908, p. 481. 




Fig. 22. Distribution of Jndru power plants and iransiiii>hion lincfe, pulp and saw mil 
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become an important tourist center and a steamer terminal for small 
vessels travelling, across Lake Nipissing to the summer resorts along the 
upper reaches of the French River. Trout Mills is at present a postal 
center for the farms, tourist camps, and summer homes along the north 
shore of Trout Lake, and has the only seaplane anchorage in the Nipissing 
Area. 

In addition to the large mills around which communities have been 
developed, the small temporary sawmill has played an important part 
in the use of the land in the Nipissing Passageway. Since the earliest 
days of colonization, farmers have been able to supplement their incomes 
by cutting and hauling timber for the small sawmill operators. There 
arc nearly fifty small sawmills in the vicinity of Lake Nipissing today, 
providing seasonal employment for a rather large number of men (Fig. 22). 

Early in the period of Settlement Expansion, a new industry, the 
production of pulpwood, was introduced in the Nipissing Area when the 
construction of a pulpmill was begun at Sturgeon Falls in l898(Fig. 17). 
'Fhe principal raw materials in wood pulp manufacture, — spruce, fir and 
hemlock trees, remained on the wide areas of cut-over land after lumber- 
men had removed the more valuable pine. The cutting of trees for the 
pulj)mill became an important winter occupation for farmers and others 
engaged in seasonal work, as a means of supplementing their incomes. 
In addition, the new industry resulted in a substantial increase in the 
population of the town and the adjacent area. 

Although ])iiIpwood production, lumbering, and dairy farming have 
been the chief economic activities during most of the period of Settle- 
ment Expansion, still another industry, the tourist trade, has also 
become important. Idie Nipissing Area has been a popular vacation 
land for hunters and sport fishermen since the railroads were built 
during the 1880's. .Small summer hotels and private cottages began to 
appear along the banks of Lake Nipissing, and the Mattawa and French 
Rivers, within a few years after the railroads were completed, for many 
visitors were attracted to these lands by the cool summer weather and 
an abundant supply of game and fish.^ 

The present importance of the recreation industry, however, has been 
the result of improved roads, and the widespread use of the automobile. 
Automobile travel in this section of Ontario became popular after 1934, 
when the famous Dionne quintuplets were born near Callander. The 
unusual sight of five, nearly klentical infants, has since lured thousands 
of visitors into the area, and the provincial government, recognizing 
the value of good highways and tourist accommodations as a means of 
attracting regular vacationists, has been spending large sums of money 


^Canadian Pacific Railroad, Annotated Timetable, Montreal, 1890, pp. 10, 17. 
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annually to resurface and improve the main hig:hw'ays Icadinp;’ into the 
Nipissing xA.rea. Improved roads lead into remote and unjiopulaled 
areas, where the very sparsity of population, and the presence of moose, 
deer, bear, and wolves, have captured the fancy of summer travcUervS, 
The excellence of fishing, — for maskinonge, sturgeon, lake trout, bass 
and pike, — has become well-known to thousands of Canadian and 
American tourists. 

To-day, many people earn a large part of their incomes in the tourist 
trade. The number of public camps has been increasing since the end 
of World War II, and there are now more than 200 tourist establish- 
ments in operation along the Malta wa River, Lake Nipissing, and the 
French River, many of which are shown on the map, Fig. 18. 

The center of the recreation industry is at North Bay, a city of more 
than 18,057,^ located on the northeast shore of Lake Nipissing. It is 
situated at the junction of the principal motor highway's, railroads and 
airlines, which cross the Nipissing Passageway (Fig. 15). Although 
important as the center of the recreation Industry, North Bay has become 
the largest urban community in the Nipissing Area chiell>" because of 
its function as a railroad terminal. 

The most important railroad built in the Nipissing Area since 18iH, 
is the Ontario Northland/*^ which was completed between North Bay 
and New Liskeard on Lake Temiskaming in 1904. It was later extended 
to Moosonee on James Bay, and became an important link hetwT^cm 
southern Ontario and the well-known ('lay Belt of northern Ontario and 
Quebec. Although the establishment of its main offu'es, terminal yards, 
and repair sheds at North Bay has been an important facTor In the 
growth of the city, the Ontario Northland has exerted little inlhient'e 
on the settlement of lands immediately north of the Nipissing Passage- 
way, for it passes through lands where the soils are too thin, too saiidv* 
and too poorly drained for successful farming (see Figs. 15 an<l 18). 

The completion in 1915 of a branch of the Canadian National Railroad 
from Ottawa, through North Bay to Caprcol, north of Sudbury, added 
still further to the importance of North Bay as a railroad center. This 
was the la^t major rail line to be constructed in the Nipissing Passageway. 

North Bay, metropolitan center of the Nipissing Area, is a small 
compact city, built close to the curving northeast shore of Lake Nipissing, 
in the midst of a vast, sparsely populated section. It Inis been built 
upon the rocky undulations of the Low Ridge and Knoll physiogra{)hi(' 
province (Fig. 4), and about a mile north of the city are the steeply 
rising slopes of the Hill-Valley province (Fig, 23). l"he population of 


^North Bay Board of Trade estimate for 1949, 

^Formerly the Temiskaming and Northern Ontario Railroad. 
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Fig. 23. Northwevsl section of the city of North Bay, Lake Nipissing lower left. 
Chippewa Creek center right. The scarcity of good farm land around North Bay is 
indicated by the small number of farms appearing in the picture (see Figure 18). The 
sharply rising slopes of the HilLV^alley Province appear one mile (about 4 inches) 
north of the race track (lower right). The curving line of the Canadian National 
Railroad may be seen crossing the highway leading north to Cochrane. North toward top. 
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18,000 is housed mainly in modest frame dwellings dislributcd along 
streets which are mostly unpaved, and yet are arranged in an orderly, 
rectangular pattern. A large number of buildings rest upon solid gneiss 
and granite bed rock, out of which exca’C^ations have had to be blasted 
for basements, sewers, and water mains. Water is supiilied Irom a 
reservoir fed by Trout Lake, and electricity is furnished by hydroelectric 
plants at Crystal Falls, Nipissing Village, and Powassan (Fig. 22). 

A number of minor industries have been developed at North Ba>’, 
taking advantage of its situation as the hub of several important high- 
wa3’s and railroads. The following list of some of these enterjirises 
indicates, in part, the varied function performed b\- the city for the 
surrounding areas: fur-processing establishments, planing mills, mining 
equipment factories, a bronze foundry, two publishing hou.ws, a frozen- 
food plant, radio station, airport, and several large hotels. Branch 
offices of the provincial government have been established here as well, 
making it the political capital of Nipissing District. 

In addition to the railroads which have influenced the growth of 
North Baj’ since 1891, three other lines have been built in the Nipissing 
Passageway during the period of Settlement Expansion. At Mattawa, 
the Canadian Pacific constructed a bridge across the Dttawa River in 
1895, connecting the main line with a short section of track leading to 
Lake Temiskaming, along the north shore of the Ottawa (Fig. 2). 'I'liis 
railroad, called the Temiskaming ('olonization Railroad, had been btiill 
in 1887 to carry settlers into northern Ontario and Quebec. After it was 
joined with the Canadian Pacific, system, the village of Mattawa became 
a transfer point for jmssengers and freight transported northward b.\- 
way of this branch. In 1908 the C'anadian National' and ('anadian 
Pacific Railroads completed lines between Toronto and vSudbury which 
cross the French River west of I^ke Nipissing. The>' have had littU: 
effect upon settlement in the Nipissing Passageway, however, although 
every year vacationers travel by train to Pickerel and I'rcnch River 
Stations, whence they proceed by boat to the tourist camps on the 
shores and islands of the French River and its tributaries (I'ig. 18). 

In the Nipissing Area several small industries have been established 
which manufacture products from locally available raw materials. At 
Mattawa,, for example, there is a, veneer plant, producing thin sheets 
of yellow birch and hemlock for processing into plywood. In 191(5 a. 
small spindle factory was begun at Mattawa, where stock for spools 
and chair rungs is made from white and yellow birch. 

During the recent war a mica mine was opened about ten miles west 


^Then the Canadian Northern Railroad. 
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of Mattawa, on the north side of the Mattawa River. The high cost 
and difficulty of extracting suitable crystals of mica from the pegmatite 
dikes in which they are found, caused the closing of the mine when 
the war ended, for a brief period, however, it had provided employ- 
ment for a number oi people at North Bay and Bonfield, in the processing 
of finished mica crystals. This has been the only successful mining 
development in the Nipissing Area, although other deposits of mica, 
and small quantities of gold, iron, and uranium-bearing ores have been 
reported in scattered localities. 

Sturgeon falls is the site of two cooperage factories, where barrel 
staves, kegs, and broom handles are manufactured from maple, and 
white and yellow birch trees. An abrasive manufacturing industry has 
been established here in recent years, where grindstones and other 
sharpening tools are made from garnetiferous rocks found farther up 
the Sturgeon River. The commercial fishing industry of Lake Nipissing 
is centered at Sturgeon Falls where two men make a living fishing for 
sturgeon, white fish, mullet, and suckers, in the waters between the 
mouth of the Sturgeon River and the Indian Reserve, five miles toward 
the east. 

On the west side of Sturgeon Falls there is a small mink farm, one 
of several fur farms in the Nipissing Area. The others are chiefly fox 
farms, however, at such widely scattered places, as Monetville, North 
Bay, and Redbridge (sec Fig. 15 for locations). Most of the furs pro- 
duced in the Nii)issing Passageway however, are obtained by trappers 
(luring the winter months, for the woods and waters of this territory 
are not yet depleted of the fur-bearing animals which first attracted 
the French traders in the early years of the 17th century. 

Electricity is produced in the region by five hydro-electric pow^er plants, 
four of which (one at Crystal Falls, two at Powassan, and one at Nipissing 
Village), are controlled by the Province of Ontario, while the fifth, near 
Mattawa, is privately owned (Fig. 22). Electric power is furnished 
mainly to the large population centers of North Bay, Sturgeon Falls, 
Mattawa, and Powassan, the tourist and lumbering area west of Powas- 
san, and the farming section around Alderdale. In most of the rural 
areas, however, as suggested on the map, Fig. 22, the farms are lighted 
only by oil or gas lamps. 

Thus, in the Nipissing Area, a number of minor industries, based 
upon its natural resoiuxes, form an essential part of the local economy. 
With the major industries,— dairy farming, lumbering, pulpwood pro- 
duction, and the tourist trade —they make up the economic structure 
upon which the present population of the Nipissing Passageway is 
founded. 
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Summary 

Over three hundred years ago, when Brule, LeC'aron and Cliamplain 
braveh- ventured up the Ottawa and through the Nipissing Rassngcwa\', 
they saw only a few bai'k wigwams along the French River and thc^ 
shores of Lake Nipissing. Then, for more than two hundred yearvS, 
explorers, fur traders and missionaries travelled along the Maltawa, 
Lake Nipiswsing, and the French. B\^ 1825, however, these waters had 
ceased to be an important canoe route. At that time only two small 
Hudson’s Ba\' Company trading posts, and a few Indian wigwams 
occupied the lands of the area. 

The Canadian Shield, traversed by the Nipissing Passageway, rcisisl(‘d 
the advance of colonization for many years after the decline of the fur 
trade. At last, however, as the lumbering industry and the building 
of railroads attracted men from southern Ontario and Quebec into the 
forested wilderness, settlements began to appear on the banks of its 
lakes and rivers. By 1891 the beginnings of enduring settlement along 
the famous canoe route had been made. 

To-day the Nipissing Passageway, once inhabited only by a few 
Indians, has a population of more than 50,000, ocdipying farms, villages, 
and towns, and is travensed by well-travelled motor roads and railroads. 
Its small scattered patches of arable land arc mainls' cIcvoUhI to the 
rearing of dairy cattle, and the raising of hay, oats, and potatoes, whik^ 
its wooded hills provide limber for lumber and pulp mills. tourist 

trade, based upon the lure of cool summer weather, de(‘p forestvS, an<l 
numerous lakes and rivers, is rapidly becoming important, h)r hunl(u\s 
and fishermen now roam the woods and waters which once the 

hunting grounds of indian.s and ('oureur-de-bois. 
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TABLE I 

Average Monthly Temperatures at Four Stations 
IN the Nipissing Area} 



Crystal Falls 

North Bay 

Rutherglen 

Calvin 


F° 

F° 

F° 

F^ 

January 

8.6 

11.5 

8.5 

7.8 

February 

7.8 

11.7 

9.4 

9.7 

March 

21.0 

23.7 

22.0 

10.9 

April 

35.0 

37.9 

37.8 

39.0 

May 

49.0 

51.0 

51.4 

52.2 

J line 

58.9 

61 .6 

60.4 

m.o 

July 

63.2 

67.0 

65.0 

65.0 

August 

60.7 

64.8 

61.6 

61.7 

Septeinber 

53.2 

56,2 

54.4 

55.4 

October 

41.4 

42.6 

42.6 

42,7 

November 

28,9 

31.1 

29.4 

29,9 

December 

15,1 

15.7 

14.2 

13.6 


^Sources: Dominion of Canada^ Meteorological Division of Air Services, Monthly 
Record of Meteorological Observations. Toronto 1875-1944. Stupart, R. F., The 
Climate of Northern Ontario, in Transactions of the Canadian Institute, Vol. IX, 
1911, pp. 149-152. 


4'ABLE 11 

Average Monihia' Precipitation at Four Stations 
IN THE Nipissing Area^ 



Cr>'stal Falls North Bay 

Rutherglen 

Calvin 


Inches 

Inches 

Inches 

Inches 

January 

2.89 

2.11 

2.08 

2.13 

February 

1,97 

1.48 

1.92 

1.77 

March 

2.06 

1.69 

1.88 

2.07 

April 

2.08 

1.55 

1.66 

1.45 

May 

2.31 

2,40 

2,79 

3.04 

June 

3.54 

3.06 

2.87 

3.20 

July 

3,81 

2.16 

3.43 

3.47 

August 

2.34 

2.41 

3.01 

3^04 

September 

4.23 

3.71 

3,55 

3.25 

October 

4.13 

3.33 

2.90 

2.66 

November 

3.30 

2.72 

2.45 

2.42 

December 

2.51 

1.09 

2.06 

2.26 

Yicar 

35.17 

28.61 

30.60 

30.76 


'4 ^Sources; Dominion of Canada, Meteorological Division of Air Services, Mbnthly 
Record of Meteorological Observations. Toronto, 1875-1944. Stupart, R, F., The 
Climate of Northern Ontario, in Transactions of the Canadian Institute, \ol. IX, 1911, 
pp. 149-152, 
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TABLE ni 

Occurrence of First and Last Frosts at Threic Stations 
IN THE NiPISSING ArK\, 

During the Ten-Year Period from 1030 to 1039^ 



Crystal Falls 

Nor til 

[ Bay 

Rut la 

u'glen 



Last 

First 

Last 

First 

Last 

First 

1930 

May 

30 

Sept. 5 

May 30 

Oct. 4 

May 

31 

Sept , 

9 

1931 

June 

1 

Sept. 25 

May 17 

Sept . 2.5 

June 

f 

Sept. 

19 

1932 

.May 

28 

Sept. 9 

May 2t) 

Sept . 30 

Ma\‘ 

29 

Sept. 

10 

1933 

May 

14 

Sept. 10 

May 15 

Sept. 10 

May 

15 

St‘pt . 

n 

1034 

June 

7 

Aug. 22 

May 25 

Oct. 1 

June 

S 

Atig. 

2S 

1935 

May 

31 

Aug. 23 

May 21 

Sc‘pt . 23 

June 

9 

Aug. 

21 

1930 

May 

30 

Aug. 31 

May 21 

Sept . 25 

May 

31 

Aug. 

2t; 

1937 

June 

30 

Aug. 31 

May 14 

Oct. 8 

J line 

2 

SeiX. 

5 

1938 

May 

24 

Sept . 1 

May 25 

OcU 2 

May 

25 

Sepl. 

2 

1939 

May 

21 

Sept, 0 

May 18 

Sept. 24 

May 

20 

Sept . 

0 

Average 

May 

29 

Sept. 2 

May 22 

Sept. 27 

May 

30 

SejU. 

5 


^Dominion of Canada, Meteorological Division of Air Services, Monthly Rctotd of 
Meteorological Observations, Toronto. 1931-1940, 
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A STUDY OI<' 'nil*: HLA(Tv FLY POPULATION OF A STREAM IN 
Al.GONQUlN PARK, ONTARIO* 

Douglas M. Davies 

Depariment of Parasitology, Ontario Research Foundation, Toronto 

INTRODUCTION 

Qualitative observations of the life history of various species of black 
flies have been made for over fifty years but few quantitative studies have 
been conducted. In this study quantitative data were obtained for 
several years on the population of black flies in Costello creek, Algonquin 
Park, by employing a standard method of making daily and hourly 
collections of emerging black flies. In this way the size and species 
composition of the population, the sex ratio, the seasonal emergence and 
the number and length of the generations of each species was determined. 
Observations of oviposition were made as well. In order to augment'the 
information on a few species, data obtained in a similar manner from other 
streams in the Park are included. 

The classification of the family Simuliidae, proposed by Smart (1945), 
is used in this paper. Certain more recent synonymies and generic 
placements established by Stone (1949, 1950) have been recognized as 
follows: Cnephia dacotense (Dyar and Shannon) and Cnephia subexisum 
(Edwards) (both formerly in Simiilium), Simulium costatum Friederichs 
{ — pugetense Dyar and Shannon), Simulium tuberosum Lundstroem 
( — perissum Dyar and Shannon) and Simulium decorum Walker { = otta~ 
waense 'I'winn). In addition C. lascivum (Twinn) has been synonymised 
with C. dacotense (D. and S.) by Nicholson (1945). 

UKSCKir riON of co.stello creek habitat 

Costello creek is a permanent stream draining Costello lake. The 
stream moves sluggishly over the first twenty feet which are shallow, 
weedy and unshaded, after which the gradient steepens forming 400 feet 
of rapids supporting a large population of black flies. The water level 
varies from two feet in the spring to less than an inch by the end of the 
summer, and rises again in the fall (Fig. 6). The stream varies in width 
from six to twelve feet in the spring but is reduced to a number of small 
rivulets by later summer (Figs, la, b). The bed consists of rocks, ranging 
in size from one-half foot to four feet in diameter, interspersed with small 
pebbles which are packed into the bottom with coarse sand. Filamentous 
algae, eel grass (Vallisneria americana Michx.), cattail {Typha latifolia 
L.) and some true grasses grow in the stream, as well as two species of 
water moss attached to the rocks under the water, of which Fontinalis 


*This investigation was supported by a grant to the Ontario Research Foundation by 
the provincial government on the recommendation of the Research Council of Ontario. 
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daiecarlica Bry. Eur. is the most common. I he portion ol the stream iu 
which emergence was studied from 1945-HW7 is exposed to sunlight lor 
most of the day, whereas the portion farther dowiustream, in which 
studies in previous years were made, is more shaded, hnrtlun* <Ieta,ils ot 
the physical, chemical and biological features ol ( ostcdlo ta"eek are 
presented by Solman (1939). 



Fig. lA. Downstream view of Costello creek. llighwaUT in Mas showing 
emergence cage supported by a rope and the “waltn-’’ thermograph at h‘tl, 

MirrHODS 

COLLECTING KMEKGIN<; HLACIC FLIES 
The method, developed by Ide (1940), of sampling the iitsec't jiopu- 
latlon of a stream was used in this study. A cubic yani, screen cagi^ was 
placed over a square yard of stream bottom and emerging adult insects 
were collected daily, or hourly, throughout the season. This metluKl 
gave, with a small or calculable error, a count of the adult ftlat^k Hies 
which emerged. 

The collector entered the side of the cage through a smtill opi^ning 
formed by allowing the upper corner of the screening to fold back. A 
few flies were collected with forceps but most by running the optm mouth 
of a vial, containing 96% eth\*l alcohol, along the screening. The daily 
collections during 1947 were made usually from 3 p.m. to 5 pan. eastern 
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standard rallKn* than at 9 a.ni. cAs was done in previous years. In 
this \va>’ IcAver l)la<*k hies were left in the cat^e overnight as most of the 
emergciK'c was completed by mid-afteriioon. 

in order to redut'e the number of flies entering the cage with the 
colle('t{>r or esc'aping when the door was opened, the collector approached 
the cage rapid I >* and entered immediately, after tapping the door-side of 



Fro, 1b. Downstreani view of Costello creek. Low water in August showing in 
right foreground one of the cattail leaves used in studies of oviposition. Cage in same 
location as in Fig. lA. 

the cage vigorously. Caro was taken not to disturb the stream bed so 
that black flies would not be dislodged or killed. In most cases a rock 
which was firmly placed on the bottom and which protruded above the 
surface, was used as a stepping stone inside the cage. A few adults 
drifted into the cage in the water, but those drifting out compensated 
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for this error and it was reduced further by kee[)iii,u the screfiiin^ .slightly 
below the water surface. 

Another difficulty in sampling the emerging llies vva.s caused by leni.'des 
of biting species forcing themselves through the screen (o rc'ach and feed 
on the collector within. To estimate the c.xtent ot this error in 15)17 a 
control cage was set up. The bottom of an ordinarx cubic yard cage 
was covered with screening and placal on the bank near tlu; stream cage 
and the number of flies coming through the screening fluring six)\'-live 
minutes of observation from June 17 to July 4 was noted, d'he approxi- 
mate number of female black flies entering the cage througli the mesh 
during emergence collections in U)-I7 was deteniiiiKsl by multiplying the 
average number entering the control cage per minute by the nunibei of 
minutes the collector was in the emergenc(> cage. 

Flies collected within an hour after emergence could be separated 
from the others, even in alcohol, by their paler, softer integument . More- 
over, flies showed little tendency to bite immediatfdy after emergt*nce. 
Consequently when hourly collections were made, llifis which c.ame 
through the screen could be distinguished from those emerged. 

ORICJIN OR KMR.KOIfNCt'; COW.ItCTlONS 

Collections of insects taken during the years ItWS-ltM.H from a square 
jard of Costello creek by Dr. 1'. P. Ide and studeals under his direction, 
were made available for this study. 'I'he cages were of 1 l-lti mesh per 
inch screening and were placed 2r)0 hx-t from tlm lake. Coliectiuiis from 
Smith’s lake inlet and below 'I'ea lake dam on tlu; O.xtoiigue river were 
studied also. In 15)4 t collections were taken fniin Ma.v 21-!{I) ii\ .Mr. 
F. Knapp from a cage 75 feet tlownstream from Cfistell<» Like. The 
stream was sprayed with D.D.'l'. on July 21 and from Jidy 22-21 Mr. 
J. Savage made collections from a ('age 250 feet from tlie lake. In li) 15 
Savage and others began collections from a cage 150 feet from tlie lake 
on June 14, too late to cover the period when most of tlu* emergence, 
especially of the early species, usually occurs. 

In 1946 and 1947 emergence collections were made by the author from 
cages of 20 mesh per inch, copper screen, which wen; located 150 feet 
from the lake. Collections from Smith’s lake inlet, Smith’s creek and 
Mud creek were also studied. Collections were matle in eacli > ear on 
118±14 days except in the yeans 1911 and 1945 (Table II). 'I'hey 
were begun in May and continued to September in most years. 

METXIOI) OR STUOyiNfi OVI I'O.SITION 

The number of Simulium venustmn Say and SimulUm viUatim 
Zetterstedt ovipositing in the portion of Costello f'reek under study was 
gauged in 1946 and until July 10, 1947 by counts of ovipositing females 
or by estimates based on the number of freshly laid eggs which were 
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white in contrast to the browner, older eggs. After July 10, a more 
quantitative method was devised. A fresh, green cattail leaf, one to two 
feet in length was allowed to trail in the water. This was replaced after 
each daily oviposition and the old leaf, with attached eggs, preserved in 
95^/ jr. ethyl alcohol. About half the flies, ovipositing in that portion of 
the stream, wore observed to lay eggs on these leaves. The number of 
eggs on each leaf was calculated by measuring the volume of the eggs 
by the displncement of alcohol in a 1 c.c. syringe graduated to 0.01 c.c. 
and by employing the measured relation that the volume of 8640 eggs 
e(jualled 0.025 c.c. The number of eggs in fifteen gravid females of 
S. vennsfiim averaged 435. By dividing this average into the calculated 
number ol c*ggs laid daily, the number of females ovipositing each day 
was determined. 

MEASURKMKNT OK PHYSICAL FACTORS 

Continuous recordings of the water temperature of Costello creek, 
and of Smith’s creek in 1947, were made by means of a Negretti and 
Zambra distance recording thermometer (Model T 12284), which can be 
seen to the left of Mg, la. Daily readings of the water level were made 
throughout the season using a fixed depth stake calibrated in inches, 
fdght intensity was measured with a Weston ^‘Master” exposure meter 
(Model 715). ' 

RESULTS 

SICX KATtO AS INDICATED BY THE EMERGENCE COLLECTIONS 
41k‘ si*x ratio of the species emerging into the cages was calculated 
fn)ni (he data given in 'Fables IV^ to XIV. In most species the number 


TABLE I 

THE SEX RATIO OF DIFFERENT SPECIES OF BLACK FLIES FROM 
COSTELLO CREEK 


SpeciCvS 

males 

: females 

remarks 

P, hirtipes 

1 

1.2 

common biter 

C. dacotense 

3 

1 

does not bite 

C. mutatum^ 

1- 

200 

may bite occasionally 

5, aureum 

1 

1.5 

not seen biting 

S. cosfafMM 

1 

1.5 

infrequent biter 

S, decorum 

1.2' 

1 

common biter 

5. enryadminiculmi 

2 

1 

not seen biting 

S. tuberosum 

1 

1.3 

biter 

S, venustum^"^ 

1 

1.5 

common biter 

S. vittatiim 

1 

1 

infrequent biter 


*emergence collections from other streams as well as from Costello creek. 
**emergence collections of 1946 and 1947 onh’ (see text). 
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*No correction was applied in 1940 as the sex ratio of S. venuslum was 1 male to 1.5 females. 

Note: Two females of Prosimnlium dece^narticulaium Twinn emerged on June 1 and 0, 1943 re.spectively. 



128 


TRANSACTiONS OF THE ROYAL CANADIAN InSTITITTK 


of males almost equalled the number of females, with a slight {predomi- 
nance of the latter (Table I). Females predominated in those spec'ies 
known to feed readily on birds and mammals, except for S, decorum. 

The most unusual sex ratio was shown by Cnephia mutatum (Malkn'h). 
No males were collected at Costello creek, which suggests that {Partheno- 
genesis may occur in this species. The largest number of males was 
found in 1946 in the cold, bog-fed stream, Smith’s lake inlet, wIkmi a 
ratio of 1 male to 11 females was found. In vSmith^s creek in 1916, 1 
male to 14 females was observed and in 1947, 1 male to 28 females, 1'his 
suggests that the sexes arc more nearly equal in a colder habitat. 

The sex ratio of S. venustum was determined from the collections of 

1946 and 1947 only, as finer mesh cages were used and as a correction for 
the number of females entering the cage from the outside was ajpfplied in 
1947. 

In 1946 few flies entered the cage from the outside because colleclhms 
were made between 9 a.m, and 10 a.m. when few flies were active; mon> 
over, there were few active flies in the field that year bc('.ause of the dry 
season, the rainfall during the black fly season being half that for the 

1947 season. 

The sex ratio of S. venustum in 1946 was 1 male to 1.5 females, which 
should be close to the actual ratio for the total population of that species. 

In 1947 an average of 1.6 (().3-4.0) females of .S', venustum entered tlu* 
cage through the screening per minute as calcuUibxl from observations 
of the control cage mentioned above. Ninety-three {Perctmt of th(‘ KM 
flics in the control cage were 5. mnusfum. Similar results were olptained 
from the hourly emergence collections of July 8, by seiparating females 
of S. venustum which had jjassed through the screening from those whicli 
had emerged recently. The number entering the cage varied with the 
time of day, the greatest number occurring from mid-afternoon to dusk, 
the maximum being 1.6 females per minute. When the 1947 enpergence 
collections were corrected, a ratio of 1 male to 1.5 females of S* venus-- 
turn was found. Too many variables are involved to arrive readily at an 
accurate method of correcting each daily collection individually. How- 
ever, the collections of 5. venustum for the years 1939-1945 were cor- 
rected in Table III to conform to this 1 : 1.5 ratio, because apparently a 
greater proportion of females passed through the screening from the out- 
side in these years than during 1946-1947 owing to the emnser mesh, 
which produced a sex ratio abnormally high in females. No correction 
was made for the other species as few were seen to {pass through the 
screening. 

THE TOTAL NUMBER OF BLACK FLIES EMERGING YEARLY AND MONTHLY 

A yearly comparison of the number of black flies emerging each month 
from a square yard of Costello creek is shown in Table IT The larger 



Black Fly Population of Stream in Algonquin Park 129 

number collected during the years 1946 and 1947 than in previous 3 ^ears 
may have been the result of (1) a more productive site, (2) the use of 
finer mesh screening in the cages and (3) larger populations in the stream. 
On July 21, 1944 Costello creek was treated with D.D.T. and no male 
black flies were collected in the following week or for nearly a vear from 
this date, although no collections were made from July 31, 1944 to June 
14, 1945. The emergence was small in 1945 and increased from 1945 to 
1947. 

The month of greatest emergence before 1944 was May, except for 
1940, but in 1945 and 1946 it was July and in 1947 June. The reasons 
for this change are more apparent when the species composition is 
considered. 

A COMPARISON OF THE NUMBER OF EACH SPECIES EMERGING YEARLY 

All species fluctuated greatly in number from year to year (Table III). 
From 1939 to 1943 inclusive one or other of the early species, Prosimn- 
Hum hirtipes (Fries), C. dacotense and Simulium euryadminiculum Davies 
(1949), was the most numerous. In 1945 S. vittatum was in greatest 
numbers. In 1944, 1946 and 1947 5. venustum predominated forming 
72% of the population in 1947. 

The striking differences in the numbers of various species before and 
after 1941, as compared with the differences between other years, may 
have been caused l)y the application of the D.D.T. in July, 1944 although 
part may have been the result of the change in location of the cage. 

After the imscctiddal spraying, species with one generation only, 
such as P. hirtipes^ C. dacotense, C. mutatnni and S. euryadminicuhim 
which were previously often the predominant species, took at least three 
years to become reestablished. S, euryadminiculum did not reappear 
after the spraying. P. hirtipes did not reappear until the third year, 
whereas a few individuals of the other two species emerged in the second 
year, but not in numbers until the third year. Large numbers of 
P. hirtipes, however, were found in neighboring streams during 1946 and 
1947, and in 1949 and 1950 large numbers of larvae and pupae of P. 
hirtipes were seen again in Costello creek. 

Species with more than one generation, S. venustum, S. vittatum and 
5, decorum reappeared the year following the treatment. The latter two, 
which previous to 1944 were represented yearly by few^er than tw^enty 
and eighty specimens respectively, increased to several thousand each 
after this year, but in 1947 there were fewer 5. vittatum again. 5. 
aureum Fries and S, costatum w'^ere scarcely represented before 1944, but 
increased to several hundred in 1947. 

Not only was the size of the emerging population different for most 
species after 1944, but also the dates of the first emergence of males 
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(Tables IV-XIV) and the mode were later (Figs. 2 and 3). This is 
shown most cleaidy by 5. vemistim and S, vittatum in which the lirsl: 
emergence date was retarded from the last week in May, when it lornierly 
occurred, to the end of July in 1945 in the former ispccics and to (he 
second week in July in the latter (Tables XI and XU). Moreover, the 
mode of the male emergence of X vennstum occurred at the beginning of 
June befoi'e 1944, but at the end of July in 1945, mid-July in 19I() and 
near the end of June in 1947. 

The small size of the first generation of S, venusiuni in 19'1(> compared 
to the second contributed in part to a smaller percentage of the total 
emergence occurring in June in 1940 than in 1947. Tho first generation 
in 1947 was greater than the other generations. The tUrference between 
the size of the first generations in the two years may be the result of the 
D.D.T. treatment. 

Thus, in years before 1944 the greatest emergence occurred in May 
owing to the pi-edominance of the early species P. hirtipes, C. darotense 
and euryadminiculum. After 1944 only a fraction of a percent of the 
flies emerged in May and in 1945 and 1940 fewer emerged in June than 
in July. In 1947 the greatest emergence occurred in June being almost 
twice that obtained in July^ In this year, how^ever, few bUu'k flies cmcrge<l 
in May, partly because the emergence of P. hirtipes was still small and 
partly because emergence of other species was not as early as it had been 
before 1944. This explains the change in the month of greatest total 
emergence after 1944 (Table II). During the years 1945-1947 then*- 
appears to be a gradual return to the biotic situation of black flies as it 
was before 1944, 

A COMPARISON OF THE DURATION AND DATICS OF EMKRGKNCt: OF 
DIFFERENT SPECIES IN DIFFERENT YI^AKS 

Various species of black flies emerged from Costello creek at different 
times during the season (Tables IV to XIV and Figs. 4 and 5). Scattered 
individuals emerged long before and after the main emergence, e.g* 
5. venustum in 1947 (Table XII). A more accurate summary of the 
main emergence span is obtained by subtracting 5% of the number of 
emerging flies from each end and also giving the date of the midpoint of 
emergence (i.e. the date on which half the flies of each species had 
emerged). Both 90% and total emergences are shown in the tables and 
figures. In the diagrams (Figs, 2 and 3) the modes rather than the 
midpoints are used in order to indicate the generations. 

The earliest dates on which adults of the following species were 
collected from Costello creek and the mean temperature of the stream 
on those dates are presented below: 



Black Fly P(>imjlat[on of Stream ix Algonquin Park 


P. hirtipes: 

C. dacotense: 

C. mtitaium: 

C. suhexcisnyn: 

S. atireum: 

S, costatum: 

S. decorum: 

S. euryadminiculum : 
S. tuberosum: 

S, venustum: 

S. viltatum: 


May 6, 1938; 54°F. 
May 23, 1942; 59°F. 
May 6, 1938; 54^F. 
May 23, 1939; 54®F. 
June 6, 1942; 65°F. 
May 23, 1942; 59'^F. 
May 22, 1942; 61°F. 
May 7, 3938; 52‘^F. 
May 20, 3 942; 58^F. 
May 22, 1938; 57® F. 
May 31, 1938; 50®F. 
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TABLE IV 


Yearly Comparisons op Emergence From Costello Creek 
Prosimulium hirtipes (Fries) 



1938 

1939 

1940 

1 

1941 

1942 

1943 

1944 

t 

! 1947 

Number of males 

44 

11 

i 

181 

164- 

04- 

2643+ 

i+- 

4 

N umber of females 

289 

27 

277 

35 + 

7 4- 

3076+ 

14 + 

27 

First date of M 

()V 

19v 

Ilv 

4"8v’ 


+2lv 

+27v 

7vi 

emergence F 

6v 

19v 

13v 

4-8v 

4-21V 

+21v 

+24v 

2Sv 

Last da te M 

24v 

24v 

lOvi 

14v 



2vi 

27v 

13vi 

of emergence F 

lt5vi 

8vi 

lOvi 

Ivi 

4vi 

lOv I 

29v 

20vi 

Emergence M 

19 

6 

31 

74- 



13 + 

1 

7 

span (tUiys) F 

11 

21 

29 

254- 

154- 

21 + 

— 

23 

Total emergence 









span (M, and F.) 

41 

21 

31 

254- 

15 + 

21 + 

— 

1 23 

First date of M 

6v 

19v 

12v 

+9v 



+21v 



7vi 

90% emergence F 

ilv 

j 

21v 

15v 

4”8v 

— 

+22v 

— 

4vi 

Last date of M 

13v 

22v 

2vi 

Ilv 

— 

25v 

— 

13vi 

90% emergence F 

27v 

6vi 

3vi 

23v 

— 

27v 

— 

19vi 

90% emergence M 

S 

4 

10 

34- 

— 

5 + 

— 

7 

span (days) F 

22 

17 

20 

164- 

— 

6+ 

— 

15 

4'otal 90% emer- 









gence span 









(M. and F.) 

22 

19 

23 

164- 

! 

7 + 

— 

15 

Midpoint of M 

Ilv 

21v 

16v 

9v 

— 

+23v 

— 

Ilv I 

emergence F 

13v 

26v 

19v 

Ilv 

— 

23v 

— 

12vi 


Note; In Tables iv to xiv the date is indicated by the day of the month in Arabic and 
the month in Roman numerals. Also a plus sign is placed before or after the 
date and after the span if collections were not made early or late enough to 
cover the full emergence. 
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Although the earliest date on which adults of P. birtipes were taken 
was May G, pupae were collected as early as April 8, 194G from Smith’s 
creek at a water temperature of 36°F. Larvae, collected at the same 
time, pupated and adults emerged by April 20 in an aerated flask at 
50°F. These dates of earliest emergence are similar to thofse found by 
Twinn (1936) in the vicinity of Ottawa, Ontario, except for S. vittatum^ 
pupae of which he found as early as April 12. 

P. hirtipes^ C. mutahim and S. euryadminiculum were the earliest 
species to emerge in Costello creek, emergence beginning in early May 


TABLE V 

Yp:ARLy Comparison of Emergence From Costello Cricek 
Cnephia dacotense (Dyar and Shannon'* 



1939 

1940 

1942 

1943 

194(i 

HM7 

Number of males 


14 

629 

509 

196 

2 

2817 

Number of females 


1 

373 

189 

8 

I 

TIG 

First date of 

M 

llvi 

Ivi 

23v 

Gvi 

2i>v 

12vr 

emergence 

F 

liVT 

2vi 

22v 

8vi 

! 17vi 

llvt 

Last date of 

M 

22vi 

12vi 

2vu 

15vi 

I5vi 

3()v { 

emergence 

F 

livi 

lOvi 

2vi 

J3vi 

I7v r 

27vi 

Emergence 

M 

12 

12 

41 

10 

21 

19 

span (days) 

F j 

1 

9 

12 

0 

1 

17 

Total emergence span 








(M. and F.) 


12 

12 

42 

10 

23 

20 

First date of 

M 

llvi 

3vi 

24v 

7vi 

2Gv 

14vi 

90% emergence 

F 

llvi 

3vi 

24v 

8vt 

17vi 

15vi 

Last date of 

M 

20vi 1 

8vi 

30v ; 

13vi 

15vr 

22vt 

90% emergence 

F 

llvi 

6vi 

28v 

12vi 

17vi 

23vr 

90% emergence 

M 

10 

6 

7 : 

7 i 

21 

9 

span (days) 

F 

1 

4 

5 

5 

1 

9 

Total 90% emergence 


10 

6 

7 

7 

23 

10 

span (M. and F.) 








Midpoint of 

M 

15vi 

5vi 

25v 

lOvi 


17vi 

emergence 

F 

llvr 

5vi 

25v 

lOvi 

— 

18vi 


Note; One male and two females emerged on May 26, 1938, one male on June 14, 1941 
and one on May 29, 1944. 
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and beiiif' completed sliortlj- after the end of the month in most years 
prior to 1941, with a midpoint for the first two in late May and for the 
last in early June (Tables IV, VI and VIII). For 1946-1947 the average 
of the midpoints of emergence of P. Urtipes and C. mutatum occurred in 
the middle of June. C. dacotense was also an early species, emerging in 
early June before 1944 and in mid-June in 1946-1947 (Table V). C. 
subexcisum, S. costatum and S. aureum were scarcely represented before 
1944 but in 1946-1947 the first two emerged during late June and in the 
last the midpoint of emergence was on July 1 (Tables VII, IX and X). 
The average date of the midpoint of S. venustum, S. vittatum and S. 
tuberosum before 1944 was early in June, but for 1946-1947 the midpoint 
of emergence of the first two occurred early in July, and that of the last 
in mid-June (Tables Xl, XII, XIII). 5. decorum emerged in early July 
in 1946-1947 (Table XIV) but was not found in most years before 1944. 
The midpoints of this species and of S. vittatum were a few days later than 
those of S. venustum and 5. aureum in 1946-1947. 

In most species the date of the midpoint and mode of emergence was 
a day or two earlier in the males than in the females. This is shown best 

TABLE VI ■ 

Yic.vri.y Comparison of Emergence From Costello Creek 
Cnephia mutatum (Mallochl 
Female'. 



1038 

1939 

1940 

1941 

1942 

1943 

1947 

NninlRM' 

1714* 

8 

6 

5 

10+ 

149 

54 

F'irsl of vmc‘rji>viK*e 

Ov 

21v 

15v 

lOv 

+21v 

-I-21V 

2Sv 

Last dat(^ of <imcri;>eace 

27v-f 

Ivi 

6vi 

23v 

25v 

2vi 

4v 1 1 1 

Emerjiiencc span (days) 

22 

12 

23 

1 14 

i 

5 + 

13 

69 

First date of 90% 
umergcnce 

8v 

2lv 

15v 

lOv 

— 

22v 

3vi 

LavSt date of 90% 
eniergenre 

26v 

IVI 

6 VI 

23v 

— 

26v 

30vi 

90% etnergcnco span 
(days) 

19 

12 

23 

14 

— 

5 

28 

Midpoint of emergence 

13v 

23v 


22v 

— 

24v 

12vi 


Note: Two females emerged on May 24-25, 1944 and on June 21, 1946. In 1938 all but 
a few isolated late emerging individuals are included. 
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in Fig. 3 because the number of males and females were more nearly 
equal, but for P. hirtipes and 5, euryadminiculum Fig. 2 siioukl be 
consulted. For comparison between individual years refer to 'Tables 
IV to XIV. 

Differences in the length of the emergence period were found in 
different species. The length of the emergence period was related, in 

TABLES VII and VI H 

Yearly Comparison of Emergence From Costfxlo C^rkkk 


Cnephia subexcisum (Edwards) 


Note : Two females emerged on May 23 
and June 24, 1939; one on June 
13, 1940 and one on August 22, 
1942. 


Simulium euryadmintcnluni Davies 



1943 

1946 

m 

1038 

1930 

1940 

1041 

1043 

Number of males 

1 

0 

0 

335 

146 

451 

58 + 

62 + 

Number of females 

4 

8 

5 

64 

178 

216 

12 

87 

First date of M 

31v 



12vi 

7v 

21v 

17v 

+8v 

+21v 

emergence F 

I7vi 

17vi 

9vi 

ilv 

23v 

lOv 

lOv 

22\^ 

Last date of M 

31v 



24vt 

22v 

20v 

25v 

lOv 

26V 

emergence F 

22vi 

5v T n 

30vi 

26v 

2! tv 

20v 

I6v 

30v 

Emergence M 

— 

— . 

13 

16 

0 

\) 

3+ 

6 b 

span (days) F 

6 

10 

22 

16 

7 

It 

i 

0 

Total emergence 
span (M. and F.) 

23 

10 

22 

20 

0 

13 

0 + 

i 0 + 

First date of M 

— 

— 


8v 

22v 

lOv 

+ Hv 

+ 22v 

90% emergence F 

— 

— 


Ilv 

2r)v 

20v 

2()v 

24v 

Last date of M 

, — 

— 


13v 

26v 

23v 

lOv 

25v 

90% emergence F 

— 

— 

— . 

21v 

27v 

25v 

25v 

26v 

90% emergence M 

— 

— 

— 

6 

5 

5 

3+ 

4 + 

span (days) F 

— 

— 

— 

11 

3 

6 

7 

3 

Total 90% i 

emergence span 1 





B 

7 

0 + 

54- 

(M. and F.) 

Midpoint of M 

31v 


1 

2Ivi 

12v 

i 

23v 

20v 

lOv 

24v 

emergence F 

2(h'i 

— 

12vi 

Mv 

I 2Gv 

23v 

Hv 

25v 


Note: In 1941 and J943 all but a small 
portion of the early emergence of 
males was taken. 
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part, to the number of generations in a species. P. hirtipes, C. dacotense, 
C. niutatum and S. euryadminiculum appeared to have one generation 
per year, whereas the other species had two or more. The average 
emergence span was thirteen days for species having one generation, and 
thirty-two days for those having two or more generations. 

TABLES IX and X 

yjsARi.Y Comparison of Emergence From Costello Creek 


Sinmliurn anreum Fries Siniulium costatum Frieds. 



1940 

1947 

1943 

1946 

1947 

NumbtM’ of males 


30 

182 

13 

i 4 

100 

Number of females 


58 

268 

1 

3 

154 

First date of 

M 

llvi 

21vi 

3vi 

17vi 

llvi 

emergence 

F 

9vi 

9vi 

4vi 

16vi 

3vi 

Last date of 

M 

12vii 

2viii 

24vi 

21vi 

lOvii 

emergence 

F 

20vii 

27viii 

4vi 

27vi 

29VII 

Emergence span 

M 

32 

43 

22 

5 

30 

(days) 

F 

42 

80 

1 

12 

57 

'Fotal emerj»en<X‘ span 







(iVL and F.) 


42 

80 

22 

12 

57 

j 

First date of 

M 

12vi 

23vi 

3vi 1 

17vi 

12\^i 

90% emergence 

F 

lOvi 

1 

24vi 

4vi 

16vi 

ISvi 

Last da le of 

M 

1 

llvii I 

30vi 

18vi 

21vi 

Ivii 

90% emergence 

F 

13VII I 

5vii 

4vi 

27vi 

3vii 

90% emergence 

M 

30 : 

8 

16 

5 ' 

20 

span (days) 

F 

34 

12 

1 

12 

21 

Total 90% emergence span 

j 





(M. and F.) 


34 

13 

16 

12 

22 

Midpoint of 

M 

Ovii 

28vi 

— 

19vi 

23vi 

emergence 

F 

7vii 

28vi 

— 

20vi 

28vi 


Note: One female emerged on June 27, Note: One female emerged on 

1939, one on July 26, 1940 and two June 18, 1939, one male on 

on June 6 and July 28, 1942. June 3, 1940 and two males 

on May 23-24, 1942. 
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Fig. 4a-p. Number of males and females of different species emerj^inj^ daily tlirouj^h- 
vDut the year from a square yard of stream bottom, plotted on a semiloKurithmic s('nltN 
AU emerged from Costello creek except fcjr C. mutaium in 1940 which was <'olUx‘1ed fnan 
Smith’s lake inlet. 



Fio, 5a-q. Number of ruales and females of different species emerging daily during 
1947 from ft square yard of Costello creek, plotted on a semilogarithmic scale. 
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Species showed different characteristics of enier,uence* F. hirtipes 
had a less sharply peaked emergence than C, dacotense and S. euryadmini- 
culum (Figs. 4a-d, f, g, i and 6a, b) so that the average span of 90% 
emergence was 19 days in the former and 10 and 8 days respectively in 
the latter two. 

THE NUMBER AND CF^ARACTER OF GFiNERATlONS Oi^‘ F:ACH 
SPECIES IN A YEAR 

A study of the number and character of generations occurring in 
each species was made by plotting on semilogarilhmir gra|)h paper the 


TABLE XT 

Yearly Comparison of Emeroence From Costicllo Cuki:k 
Simulum vittatiim Zetterstedt 



1938 

1942 

1943 

1944 

1945 

1040 

19(7 

Number of males 


2+ 

0 

35 

1 + 

13 

1075 

1782 

Number of females 


5+ 

4 

31) 

3 + 

1(> 

4214 

1004 

First date of 

M 

12v 

Ovi 

24v 

24v 

9vn 

12\ r 

3v r 

emergence 

F 

llv 

22v 

24v 

24v 

I2v n 

llvi 

17v 

Last date of 

M 

I3v+ 

lOvu 

27vr 

24v4' 

I7vui 

21v 1 1 

1 tv I 1 1 

emergence 

F 

23v+ 

IJVT 

7vt I 

2()VT 

23v 1 1 1 

22v 1 1 

2()V \ I r 

Emergence 

M 

— 

35 

35 


10 

40 

73 

span (da>'s) 

F 



21 

45 

-- 

43 

42 

102 

Total emergence span 








(M. and F.) 


’ 

50 

45 

— 

40 

42 

102 

First date of 

M 

— 

6vi 

24v 

— 

Ovii 

lOvi 

30v i 

90% emergence 

F 

— 

22v 

24v 

— 

12vn 

17vi 

2vu 

Last date of 

M 

— 

lOvii 

26vi 



17v u 1 

12vn 

Ivni 

90% emergence 

F 

— 

llvi 

2vi i 

— 

23vin 

I3vn 

Ivin 

90% emergence 

M 


35 

34 

— 

40 

27 

33 

span (days) 

F 

— 

21 

10 

— 

43 

27 

i 

31 

1 

Total 90% emergence 








span {M. and F.) 


— 

50 

34 


‘ 40 

28 

33 

Midpoint of 

M 

— 

13vi 

aov 



20v 1 1 

20v I 

OlVI T 

emergence 

F 

— 

7vi 

29v 

— 

17v IT 

28vi 

17vii 


Note: One male emerged on May 22, 1939, one male on May 25, 1939, one male on 
June 18, 1940 and one female on June 13, 1941. 



1946 
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number of flies emerging from Costello creek against time in cJa\*s (Figs. 
4 and 5). The graphs for the years 1940, 3946 and 1947 were used 
because in these years the largest number of species and individuals 
emerged and collections were made for the most extensive periods. 
Graphs of the emergence of S, euryadminicuhim in 1939 (Fig. 4a, bj and 
of C. mutatum from Smith’s lake inlet in 1946 (Fig. 4j, k) were included 
to give a more complete picture. 

(a) Species with one annual generation 

P.hirtipeSy C, mutatum, C.dacoiense, S.euryadminiculumand probably 
C. subexcisum had only one generation per 3 ^ear in all the years studied 
(Figs. 4a-d, f, g, i-k and 5a-e), the eggs of the first two hatching in the 
fall after remaining dormant during the summer and those of the third 
hatching in the spring after a summer and winter dormancy. C. mutatum 
in 1938 was the only exception appearing to have two generations, the 
first from May 6-19 and the second, of smaller individuals, from May 
23-27 or later. The observation on P. hirtipes confirms the work on this 
species by Strickland (1913) and Johannsen (1934) in the United States 
of America and Smart (1936) in Scotland. No records wx're found for 
the number of generations in the three other species. However, Bradley 
(1936) reported that Cnephia pecuarum (Riley) of the same genus as 
C. dacotense and C. mutatum had only one generation iti the states of 
Mississippi and Arkansas, LI.S.A. 

(b) Species with more than one annual generation 

(1) S. venusttim: I'his species was chosen to re[)resenl this type of 
life cycle because it emerged in greatest nutnbers and most information 
had been gathered for all its stages. 

In 1940 there appeared to be two generations, the first large and the 
second small (Fig. 4h). The size of the latter was related in part to 
low temperature of the air in mid-June which curtailed oviposition. 

More data were collected in 1947 and these showed the number and 
interrelation of generations better than in other years. Emergence 
continued longer than in 1946 and was related apparently to the higher 
water level during July and August in 1947 than in 1946 (Fig. 6). This 
resulted from the heavier rainfall during these months in 1947. 

Five peaks of emergence, more distinct for the males, are apparent 
in 1947 (Fig. 5n, o), but these represent probably only three generations. 
The first ^‘native” generation comprised the first three peaks. It resulted 
from eggs which were presumably in the stream all winter. First 
instar larvae appeared on May 5 for the first time that year, and emer- 
gence of males began on June 6 (Fig. Sn and Table XII). The sum- 
mation of the daily mean temperatures (°F*.,yof the water (averages of the 
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daily maximum and minimum temperaturcsj (luring this perioil was 1511, 
the number of day degrees retiuired for development ol the larvae and 
pupae of S. venustum. This figure is higher than if oiily the effiMiive 
temperatures for growth were considered, but ts used because the upper 
and lower thermal thresholds for development of this speci<‘s are not 
known. 

Oviposition was observed on June 0 (Fig. 7), presumably by f(‘tn{i](^s 
which had emerged from other streams at an (‘arlier date, becausi^ the 
eggs of newly emerged females of this species are: und(‘vel<)p(^d. The 
eggs of these immigrant females hatched after sev(Mi da>*s in nK>ist vials 
in the laboratory at an average temperature of approximately ami 

probably hatched in about the same time ui the stream hetmust* the 
temperature of the water averaged during the six days following 

first oviposition. These immigrant females would then prodiua* a 
second generation of adults which would begin emerging about July (» 
on the basis of the same summation figure of loll <la>’ degrees. 14iis 
explains the fourth peak of emergence. 

The females of the first “native” generation should contain mature 
eggs approximately eighteen days after cancrgence, coiusi^quentlv* thw 
would begin oviposition about June 2 1 and th(‘ adults of the resulting 
second “native” generation would be emerging about July 20 whitdi date 
coincides with the fifth peak of em(irgen<*e. 'rh(\se adults would return 
to oviposit about August 5. 'I'he adults of the second gimeration of 
immigrant Hies would return to oviposit al)out July 2li* 'Hu! last of the 
first “native” generation might still be laying eggs when tlu^ se<*oricI 
oviposition of the “immigrant” population began, giving this large 
second peak of oviposition (Fig. 7). 

As little emergence occurred after August \*S and few larvae^ wiw in 
the stream, it appears that most of the eggs lai<l by the secoml generation 
females in both the “immigrant” and “native” populations did not 
hatch immediately. Only a few first instar larvae were found r)n July 
24. It appears that most of the eggs of each second generation enter a 
state of diapause which continues throughout the latter lialf of the 
summer, fall and winter, and that hatching of these eggs docs not occur 
until late April or early May of the following year. Tins is supported 
by the failure to find pupae or more than occasional larvae of this species 
after extensive searches in Costello creek on April 8 and Noveml)er 28, 
194G, on May 4, 1 947 and on January 12, 1918 and by finding first iiistar 
larvae on May 5, 1 947. Occasional larvae of this species, an<l also of 
S, viUatum developed during the winter and emerged as adults before 
the main emergence. 

The pattern of “native” and “immigrant” generations mentioned 
above is illustrated in Fig. 8 showing the approximate dates of oviposition, 
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hatching and emergence and the approximate number of days taken for 
incubation, larval and pupal development and growth of eggs in the 
female. The length of each of the generations, from the hatching of the 
egg to the next oviposition was 50, 41 and 38 days respectively. The 
diagram represents an over-simplification, as immigrant flies would 
continue to oviposit from June 6 throughout the rest of the spring and 
early summer, judging by their emergence in other localities. It is 
considered valid, however, because the number of immigrants, except 
in the earliest case, was small as compared with the * ‘native” population. 

The immigrant females, which began oviposition in Costello creek on 
June 6, probably emerged from neighbouring streams two to three weeks 


OVIPOSITION HATCHING EMERGENCE 
OF EGGS OF ADULTS 



Fig. 8. The sequence of ‘‘native" and “immigrant" generations of S. vemistum in 
1947 in Costello creek. The first dates of oviposition, hatching of eggs and emergence 
of adults are given and in small numerals the number of days for each period. 
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previously and migrated, or were carried by the wind, Irom their original 
stream. Smith’s creek and Mud creek, three to five miles away, are 
examples of streams with an earlier emergence than Costello creek. 
Empty pupal skins of *5. venustum were collected from Mud creek on 
May 20. At Smith’s creek the first 5. vmusHim males in the cage 
collections emerged on May 30. A comparison of the daih" mean 
temperature of Smith’s creek and Costello creek indicated that there 
was a higher temperature in the foi-mer from May 4 to June 0. The 
temperature of Mud creek was also higher than that ol Costello creek 
during the same period. 

In 1947 then, there were populations at Costello creek derived from two 
different localities, each population having two generations. The 
occurrence of two generations of 5. venustiim in ('ostello creek is in 
agreement with Forbes (1912) who said that this species had two or more 
generations in Illinois, although Jobbins-Pomeroy reported 

three to four generations for this species in Illinois and five or six in 
South Carolina. It seems probable that the larger number of generations 
reported by these authors may be actually a result of different populations 
as described above. 

In 1946 there were two generations only, the first large and prolonged, 
and the other small (Fig. 4p) and the situation did not appear to be 
complicated by immigration, Using the same da>’ degree summation, 
1511 day degrees, as found in 1947, the first instar larvae woukl have 
appeared by May 10 as emergence began June (>, 1946. It is unlikely 
that the hypothetical larvae of May 10 could have hatched from eggs 
laid by immigrant females, as adults did not begin emergence from 
Smith’s creek until May 23, I94G. Also, few immigrant flies were seen 
in the vicinity before emergence began at Costello creek owing partly to 
the dry season. We have the following pattern of generations for 1946: 
hatching of over-wintering eggs on May 10, beginning of emergence on 
June 6, beginning of ovi position on June 19, hatching of second generation 
on June 24, beginning of second emergence on July 16 and beginning 
of second oviposition on August 2. The length of these two generations 
from the hatching of the egg to the next oviposition was forty and thirty- 
nine days respectively. Most of these figures and dates are of necessity 
only approximate but they indicate the general pattern of the life cycle 
of 5. venustum in Costello creek. There may have been a few immigrant 
females ovipositing throughout the period which have not been considered 
in the analysis of 1946. There was an interruption of three days in the 
collecting, from June 27 — July 1, so that when the cmergenc!e of four 
days was collected on July 2 there were fewer flies than if daily collections 
had been made. 
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mean water temperature (average of daily maximum and minimum) for the 
years 1040, 1940 and 1947 in Costello creek. 
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The large emergence of the first generation in 1947 is surprising 
considering the probable small number of over -wintering eggs from the 
oviposition of the small second generation in 1946. It may be the result 
of at least two factors: (a) environmental conditions in 1947 were so 
favourable that there was a low mortality in the over-wintering eggs and 
developing larvae and, (b) a portion of the first generation females in 
1946 may also have laid eggs which w'ent into diapause over winter. 

The minor peaks and depressions in the number of emerging flies 
followed by a clay or two similar changes in the daily mean water tempera- 
ture (Fig. 9). In 1947 it can be seen that though the peak of emergence 
of a generation may be delayed by low temperature, it will express itself 
eventually even if the temperature does not increase greatly. This peak 
will be less sharp, however, extending over a long time interval, e.g. 
fourth peak Fig. 5n, The emergence of the second “immigrant"’ genera- 
tion, represented by the fifth peak, dropped rapidly to two flies by August 
11. This cannot be explained by a drop in temperature, but may be the 
result of the deleterious effect of high temperature as maximum water 
temperatures of over 80®F. occurred after August 4. Underhill (1944) 
suggests that water temperatures over 80°F. were detrimental to the 
aquatic stages of 5. jenningsi Malloch ( = 5. nigroparviim Twinn). 
Rajindar (1945) in India says that high temperature, although below the 
lethal point, greatly retarded the development of Anopheles cuKcifacies 
Giles from the egg to the adult. The continually dropping water level 
in Costello creek (Fig. 0), especially in the last half of July in 1946 
causing the desiccation of the eggs and pupae may have contributed as 
well to this decline in emergence. The reduction in emergence may have 
been caused also by the increased number of net-building caddisflies, of 
the family Hydropsy chidae (Order: Trichoptera) in the stream. These 
have been reported as preying on the black fly larvae and pupae by 
Howard (1888), Jobbins-Pomeroy (1916), Twinn (1939), Muttkowski 
(1929) and Muttkowski and Smith (1929) in North America. In 
England, Miall (1895) stated that caddis-worms were the commonest 
and the most formidable enemy of the black fly. 

(2) 5. tuberosum: In 1946 there were possibly two generations of this 
species, but the second was less distinct. Males of the first generation 
began to emerge on June 11 continuing until June 30 and the second 
generation emerged from July 2-21 (Fig. 4m). Again minor depressions 
in numbers are associated with a temperature decline one or two days 
before emergence (Fig. 9). In 1947, there were two large generations, 
a “native” and an “immigrant” generation, with possibly a small second 
“native” generation about the end of July (Fig. 51, m). The emergence 
of the first “native” generation in the male extends from June 6-25, the 
first “immigrant” from June 25— July 15 and the second “native” from 
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July 19 — August 3. The emergence of females in both years differed 
from that of the males by a few days onl}^ In J940 (Fig. 4e) one 
generation emerged in early June with a few individuals of possibly a 
second generation in late June. S. jenningsi, part of which Dyar and 
Shannon (1927) considered as 5. tuberosum ( = 5. perissum), had 5-6 
generations in South Carolina (Jobbins-Pomeroy 1916). 

(3) S, decorum: It is difficult to distinguish the generations in this 
species in 1946 (Fig. 4n), although it appears that there were two over- 

TABLE Xni 


Yearly Comparison in Emergence From Costello Creek 
Sinmlium tuberosum (Lundslroem) 



1939 

1940 

HMl 

1942 

li)43 

1945 

1940 i 

1947 

Number of males 

2 

43 

1 

24 

14 

0 

79 i 

473 

N u mber of females 

1 

27 

9 

82 

20 

4 

119 

556 

First date of M 

19vi 

31v 

Ivin 

22v 

2vi 



Uvi 

7vi 

emergence F 

6tx 

2vi 

25v 

20v 

2vi 

i 8vti 

9v 1 

8vi 

Last dale of M 

15vtti 

Oix 

Iviii 

30v 

7vi 


9vn 

14vni 

emergence F 

Orx 

Ivr r 

7rx 

I9vni 

21vni 

24vin 

21vi i 

Ov 1 1 1 

Emergence M 

58 

102 

1 

0 

0 


29 

09 

span (days) F 

1 

30 

100 

92 

81 

48 

43 

59 

Total emergence 









span (M. and F.) 

80 

102 

106 

92 

81 

48 

43 

09 

First date of M 

19vi 

Ivi 

Ivin 

22v 

2vi 


17vi 

9vi 

90% emergence F 

6 IX 

2vi 

25v 

24v 

3vt 

8vii 

19vi 

9vi 

Last date of M 

ISvui 

21vi 

Ivrn 

26v 

7vt 


9vn 

14vn 

90% emergence F 

6ix 

Ivu 

7 IX 

30vn 

lOvin 

2 Ivin 

ISvii 

12vn 

90% emergence F 

58 1 

21 

1 

5 

6 



23 

36 

span (days) F 

1 

30 

106 

68 

09 

48 

30 ’ 

34 

Total 90% emer- 







- 


gence span 









(M. andF.) 

80 

31 

100 

70 

70 

48 

32 

36 

Midpoint of M 

— 

2vi 

— 

24v 

3vi 

— 

28vi 

14vi 

emergence F 

' — 

4vi 

— 

Gvn 

7vi 

— 

28vi 

13vi 


Note: Two females emerged on May 25, 1938, one male on May 25, 1944 and two 
females on May 27-28, 1944. 
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lapping generations from June 12— July 14 and July 12-20. In 1947 
there were probably one “immigrant” and two “native” generations as 
judged by the histograms of emergence (Fig. 5j, k). The emergence of 
the first “native” generation was small, occurring from June 12-23 in the 
males and from June 6-25 in the females. The first “immigrant” and 
second “native” generations overlapped and were hard to distinguish. 
In the males the first “immigrant” generation extended from June 27 — 
Jub' 2,5 and the second “native” generation from July 15 — August 9 and 
in the females, July 1-25 and July 15 — August 9. In 1940 only a few 
females emerged late in the season. No previous records of the number 
of generations of this species were found. 


T.4BLE XIV 

Yearly Comparison of Emergence From Cosiello Creek 
Simnlium decorum Walker 




1939 

1940 

1941 

1942 

1945 

1946 

1947 

Number of males 


1 

0 

0 

0 

0 

1139 

3703 

Number of females 


4 

3 

9 

17 

16 

912 

3112 

First date of 

M 

5vi 

— 

— 

— 

— 

ISvi 

12vx 

emcrgent'e 

F 

5vi 

29vii 

31v 

22v 

29vi 

7vi 

6vi 

Last dale of 

M 

5vi 

— 

— 

— 



20v 1 1 

8vin 

emergtMicG 

F 

20vii 

6v r 1 1 

16vi 

23v 1 1 

31vn 

22vu 

9VIII 

Emergence 

M 

1 

— 

— 

— 

— i 

38 

58 

span (days) F 

Total emergence span 

46 

9 

17 

63 

33 

46 

65 

(M. and F.) 


46 

9 

17 

63 

33 

46 

65 

First date of 

M i 

5vi 

— j 

— , 

— 

— 

24vi 

IVII 

90% emergence 

F 

5vi 

29vii 

31v 

23v 

9vii 

24vi 

3vii 

Last date of 

M 

5vi 

— 

— 


— 

llvii 

30VII 

90% emergence 

F 

20vix 

Gviii 

16vr 

16vi 

31vii 

12yii 

31VII 

90% emergence 

M 

1 

— 

— 

— 

— 

18 

30 

span (days) F 

Total 00% emergence 

46 

9 

17 

25 

23 

19 

29 

span (M. and F.) 


46 

9 

17 

25 

23 

19 

31 

Midpoint of 

M 

— 

— 

— 

— 

— 

28vi 

9vii 

emergence 

F 

— , 

— . 

14vi 

2vii 

lOvix 

4vii 

llvii 


Note: One female emerged on May 23, 1938, two on July 15 and 24, 1943 and 


two on May 24-25, 1944. , 
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(4) 5. vittatum: In 1946 there were apparently two overlai)pint> 
generations, the first from June IJ — July 5 and the second from June 
30 — July 22, although there were three well-defined peaks (Fig. 41). The 
depression between the first two peaks followed closely a drop in water 
temperature (Fig. 9) and as the temperature rose so did the number of 
emerging flies. However, before the highest temperature of the season 
was reached the numbers began to decline. The second depression in the 
histogram of emergence was coincident again with a low daih’ mean 
temperature and the following large emergence with a rise in temperature. 

In 1947 there were probably only two generations (Fig. oj), (j), 
although three peaks were present, most pronounced in the males. The 
second generation was of longer duration owing to several cla>'s of low 
temperature (Fig. 9), before it had reached peak numbers. Thus, a 
depression of the numbers of emerging flies resulted for a time, but 
eventually a large portion of the flies emerged in spite of the low tempera- 
ture. The first generation emerged from June 27“July 19 and the 
second from July 14 — August 15 approximately. There was possibly 
another small generation in August, although this was obscured some- 
what by the last of the large second generation. I'he reason for the 
emergence continuing three weeks longer in 1947 than in 1946 Is at least 
partly a result of the higher water level (Fig. 6) which extended favourable 
conditions for a kmge number of individuals to a later date than in otlier 
years. 

I'he number cyf generations found in the present study is in agreement 
with the findings of Forbes (19 J 2) who said this species had two or more 
generations in Illinois, U.S.A. However, in the warmer climate of 
South Carolina there may be five to six generations (Jobbi ns- Pomeroy 
1916). 

(5) S. aureum: In 1946 there were apparently two generations of 
this species. The males emerged from June 11-24 and July 3-13 (Fig. 4o), 
and the females from June 9-23 and July 3-20. There were probably 
two generations in 1947 from June 20“July 2 and July 8-20, but the 
second was small and indistinct (Fig. 6f, g). Jobbins-Pomeroy (1916) 
speaks of 5-6 generations in this species in South Carolina, U.S.A. 
Near Paris, France, S, aureum has two generations according to Pacaud 
(1942). 

(6) 5. costatum: This species was found in numbers in 1947 only and 
appeared to have two generations (Fig. 5h, i). The first ''native’' 
generation occurred from June 11-17 for males and June 3-25 for females 
and the second possibly from eggs of "immigrant" females from June 
21 — July 10 and June 23 — July 4 for males and females respectively. 
There was also an indication of another generation, shown in the emer- 
gence of the females, from July 27-29, which may have been the second 



Bla(;k Fi.y Population of Stream in Algonquin Park 153 


generation of the '^native” population. Grenier (1945) near Paris, 
France, stated that, although 5. costatum was thought previously to have 
two generations, one in the spring and one in September, there are 
probably two generations in the spring. 

HOURLY EMERGENCE 

Various forms of aquatic insects emerge at different times of the day 
or night. In order to learn of the emergence habits of the different black 
fly species, collections were made at one or two hour intervals throughout 
a period^ of twenty-four hours or longer at different times during the 
season. Data on the hourly emergence of each of nine species are shown 
graphically in Fig. 10 and summarised in Fig. 11. 

Black flies emerged throughout the whole day and part of the night. 
Ninety percent of all emergence occurred from 4:30 a.m. to 9:45 p.m. 
with a peak of emergence at about 9:25 a.m., that for the females being 
50 minutes later than that for the males. Only occasional flies emerged 
from 10:45 p.m. to 3:15 a.m. The average midpoint was at 11:20 a.m. 
with little difference between the sexes. 

C. dacotense and then 5. venustum showed the longest periods for 90% 
emergence (Fig. 11). C. dacotense emerged in more uniform numbers 
than other species throughout the day (Fig. 10c, d) and had a long daily 
span of emergence which may be related to its short, sharp seasonal 
emergence. The mode of diurnal emergence for S. venustum occurred 
later in the day as the season progressed for which no apparent reason 
was found, C. mutatum emerged in small numbers, but there were 
indications that the emergence of the females was similar to that of 
P. hirtipes. The sequence of species as judged by the average midpoints 
of emergence was as follows, beginning with the earliest: 5. venustum, 
C, dacotense, 5. vittatum, S, tuberosum, S, decorum, 5. costatum, P. hirtipes, 
C. mutatum- and 5. aureum. 

The largest hourly emergence, in all species except 5. aureum, did 
not coincide with or even follow the water temperature peak for the day. 
In most cases the emergence started before the water J:emperature began 
to rise after the early morning minimum. It may be that, in most cases, 
certain processes in preparation for emergence were operating during the- 
night and that the advent of light stimulated emergence. 

The number of adults of 5. venustum emerging hourly on June 28„ 
1947 (Fig. lOo) was apparently related to the intensity of light, through- 
out the day. This intensity rose sharply at 5:15 a.m. to over 1600 units 
on the exposure meter. At this time. the flies began to emerge and the 
number per hour increased until just before noon when the light intensity 
was near its daily maximum. As the intensity decreased the number of 
emerging flies decreased noticeably. At 6 p.m. the intensity dropped 
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Fig. iOa-q. Number of males and females of different species emerging hourly 
from a square yard of stream bottom. All emerged from Costello creek except for 
P. hinipes from Smith’s creek and 5. tuberosum from Tea lake dam, Oxtongue river. 
The hatching in ‘m’ refers to flies which forced themselves through the screening. 

a, b. 6:15 a.m, to 8:16 p.m. May 23, 1947 

c, d, n. - - - - 9:00 p.m, June 20 to 7:05 a.m. June 22, 1947 

e, f, g, h, o. - - 7:40 p.m, June 27 to 4:20 a.ih, June 29, 1947 

i, j, I, m, p, q. - 9:55 p.m, July 7 to 10:30 p.m, July 8, 1947 

k, 10:30 a.m. July 8 to 10:00 a.m. July 9, 1940 

Note: This collection of *5*. tuberosum was discussed by Ide (1942). 
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sharply and shortly thereafter only occasional flies emerged. Also, on 
June 21, 1947 the peaks in hourly emergence of C. dacotense and S. 
veniistum (Figs. 10c, d and n) were related to peaks in light intensity of 
over IGOO units which occurred from 7-10 a.m. and from 5-6 p.m. Similar 
relations were found between the hourly emergence of other species and 
the major changes in light intensity. 

Light has been shown to influence the emergence of other insects. 
Wishart (1946) in his study of the diurnal emergence of Macrocentrus 
gifuensis Ashm. (Hymenoptera, Braconidae), a parasite of the Euro- 
pean corn borer, found that the early light of morning initiated emergence. 
The emergence could be retarded but not eliminated by keeping the 
pupae in the dark. He found, also, that the movement of those first 
emerging stimulated others to emerge if the pupae were close together. 
Sprules (1947) suggested that the diurnal emergence of acjuatic insects 
was related to changes in light intensity. 

SUMMARY 

Collections of eleven species of black flies that emerged into a screen 
cage placed over a square yard of Costello creek were analysed for the 
years 1938-1947. The extreme span of emergence of all species for all 
the years extended from May 6 to September 7. Before 1944 most of 
the emergence took place in May and early June; after 1944, however, 
most occurred in June and July, partly because early species wore absent 
or in low numbers and partly because the species jiresent emerged later 
in tlie season. This change may have been the result of the application 
of D.D.T. to Costello creek in July, 1944. After 1944 the early species 
with only one annual generation required more years to re-establish 
themselves than those with more than one generation annually. 

In all species the number of emergent flies fluctuated from year to 
j’ear and this fluctuation was greater in some than in others. S. venustum 
varied from 3-72% of the total number in different years, being at least 
14% in all but three years, whereas P. kirtipes varied from less than 0.1% 
to 88%. 5. euryadminiculum and C. dacotense made up more than 60% 

of the collection in 1939 and 1942 respectively, but several species never 
comprised as much as 1% of the collections. The great increase in the 
emergence of 5. vittatum and S. decorum after 1 944 may have been related 
to the decrease in numbers of P. kirtipes and C. dacotense. The following- 
species are arranged according to size of total emergent, population, 
beginning with the most abundant: 5. venustum, S. vittatum, S. decorum, 
P. kirtipes, C. dacotense, S. tuberosum, S. euryadminiculum, S. aureum, 
S. costatum, C. mutatum and C. subexcisum. 

It appears that in biting species, except for 5. decorum, the females 
are slightly predominant in number, whereas in the commonest non- 
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biting species the males are more numerous. A notable exception is 
C. mutatum with an exceedingly high proportion of females, 

I he emergence of P. hirtipes, C. mutatum and 5. euryadminiculum is 
usually completed in May. The remaining species, with those having 
the earliest midpoint preceding, are as follows: C. dacotense, S, costatum, 
C, subexcisumy S, aureumy S. venustum, 5. tuber osmUy S, viftatum and 
S. decorum. The midpoints of these species vary from early June to 
earl>^ Juh\ In a single species the time of emergence may vary a week 
or more depending on environmental conditions; for example, in 5. 
venustum the midpoint varied from the end of May to early July in 
different years. In most species the average midpoint was a day or two 
earlier in the males than in the females. 

There are two groups of black flies, those which have one annual 
generation, all of whose eggs enter a diapause, i.e. P. hirtipeSy C. mutatum y 
C. dacotensBy S. etiryadminiculum and possibly C. subexcisum, and the 
other species studied which have two or possibly three generations 
annually, only some of whose eggs enter a diapause, although the genera- 
tions were not always distinctly separated. However, in the latter 
group, because of immigrant flies, there may appear to be more genera- 
tions in some years. Whether the species studied had one 3 "early 
generation or more, the period of emergence per generation averaged 
two weeks. 

S. venustum was represented by two distinct populations in Costello 
creek in 1947 the 'hiative'' and ^'immigrant'’ populations, the former 
produced from overwintering eggs and the latter introduced during the 
current year by ovipositing females which presumably had immigrated 
to ("ostello creek from streams that had higher temperatures in the early 
season. Each of these populations had two generations, the females of 
the second generation laying eggs, most of which appeared to enter a 
diapause until the following spring. In 1946 onl^" the “native” popu- 
lation, with two generations, was distinct although eggs of immigrant 
females have augmented the total population. The distinctness 
of the “immigrant” generation will depend on the time of oviposition of 
immigrant females. An “immigrant” population was not as distinct in 
other species, although immigrant females of P. hirtipeSy C, mutatum and 
5. vittatum were seen ovipositing in Costello creek. 

The size of each generation will depend, among other things, on the 
temperature and water level throughout the season, and also on the 
predators in the aquatic environment. In addition, the factors affecting 
adult flies, mainly females, may have an important bearing on the size 
and time of each generation. Owing to the relatively dry condition 
during June and July in 1946 contrasted with that in 1947, many flies 
appeared to die a few days after emergence so that only a few came back 
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to oviposit. Little emergence occurred after the middle of July in 194() 
but in 1947 a large emergence continued well into August and many 
more flies were seen ovipositing. This may have been affected also hy a 
larger number of immigrant flies. 

The rapid decline of emergence in mid-July, 194(5 and in early August, 
1947 may have been the result of several factors: (1) the temperature of 
the water rose above 80®F., (2) the level of the water decreased, resulting 
in a desiccation of eggs and pupae, (3) most of eggs of the second genera- 
tion of S. venustum, the commonest species, appeared to enter a diai)auKe 
lasting until the following spring, and (4) predacious hydropsycliid larvae 
may have preyed heavily on the aquatic stages of the black fl\^ because 
caddisfly larvae were plentiful in early August, 1947. 

Most of the emergence in all species took place during the day with 
the midpoint, the time when half had emerged, at approximately 
noon. C. dacotense showed the longest period for <^f emergence, the 
emergence^ being more uniform over this period than for other species. 
This may be related to its short, sharp, seasonal emergence. Emergence 
in all species appeared to be initiated by daylight, as it began before the 
water temperature started to rise, and peaks of emergence were related 
to increases in light intensity, Fluct nations in temperature, howtwer, 
did exert some control on the hourly emergence. 
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SOME FURTHER ADDITIONS TO THE BIBLIOGRAPHY OF 
CANADIAN PLANT GEOGRAPHY 

J. Adams* 

Ottawa, Ontario 

These additions cover only the period with which my name has been 
associated, that is, up to the end of the year 1935. When the first part 
of the bibliography was published in 1928 I stated that in order to ensure 
correctness of each item quoted it would be necessary to have access to 
and handle each of the works referred to. For a variety of reasons this 
was not possible. In consequence minor errors were liable to occur in 
reference to the correct citation of the title, or the volume number, or 
pages, or the date of publication. But still it was possible for a person 
really interested to find the particular magazine or other publication 
w’^hich he wished to consult. After all a person who blazes a trail through 
a forest can hardly be expected to construct a macadamized highway. 
Many of these minor errors were corrected in the later parts of the 
bibliography but doubtless others remain. One error that has never 
been corrected is item No. 39 in the first part published, namely, 
Brown, R. General View of the Botany of the vicinity of Swan River, 
1830. Jour. Geol. Soc. vol. 1, pp. 17-20, 1832. 

As Robert Brown had published a series of papers dealing with the 
Flora of i^rctic Canada I naturally assumed that the locality referred to 
was the Swan River in Manitoba. But some years ago Mr, John 
Ardagh of the Department of Botany, British Museum, London, whom 
I had known previously when he was connected with the National 
Museum in Dublin, very kindly called my attention to the fact that it 
was the Swan River in Western Australia that Robert Brown had in 
mind and not the river of the same name in Manitoba. Hence this item 
should be deleted. 

After the publication in 1932 of the section dealing with the period 
1926-1930 I decided to include papers referring to Greenland, as having 
more affinity with North America than with Europe in order to make the 
bibliography more complete. Accordingly, although it was more 
difficult to obtain access to papers dealing with the Greenland flora, a list 
of 197 papers was published in the next section issued in 1936. Knowing 
that the opinion of Dr. Morten P. Porsild of the Danish Arctic Station 
at Disco, Greenland, would be valuable in connection with this matter 
I sent him a copy and received the following reply dated August 16, 
1937: 


*We regret that news of Mr. Adam’s death was received recently. 
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Dear Sir 

A complete bibliography on the botany of Greenland will be a rather lough job 
for which I shall have no time, at least at present. But as the general biblio (^raphy on 
Greenland, in Meddelelser om Grl. XIII, badly needs revision of the period before 1880, 
and enormous additions for the subsequent period, I think a new and complete biblio- 
graphy, made by experts, is contemplated, as soon as the necessary iti ads become 
available. 

Very truly yours 

Moktkn P. Forsu.o 

The list referred to by Dr. Porsild is evidently No. 91 in Green- 
land section, namely, LAITRIDSEN, P.- *Bibliographia Grcxmlandica, 
Medd. om Gronland, vol. 13, pp. 1-247, 181)0, but whetliei: anyone 
followed up the suggestion I do not know, but it is probable that lifter the 
outbreak of the Second World War nothing further was done. 

The present list of additions comprises thirty-five titles of which five 
relate to Greenland. The method of citation employed follows that used 
in the previous sections of the bibliography. (See Trans. Rioy. Can. 
Inst. Vols. 16, 17, 18,21, 26.) 
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Butters, F. K. The flora of the Glacier District. Canadian Alpine Journal, vol. 21, 
pp, 139-147, 1932. 

Casgrain, R, H. Un Pelerinage a Pllc-aux-Couldres, 1876, 

Caverhill, P* Z. Forest types of British Columbia. (In) “Natiiralisrs Guide to the 
Americas,” pp. 154-155. 1926, 

Collins, F, S., Lemoine, MME. P., and Howe, M.A, Marine Algae. Kep. Can. 

Arct. Exped. 1913-1918, vol. 4, pan B, pp. 1-30 B, pL 2, 1927. 

Dawson, George M. Report on explorations in Brifish Columbia. GeoL Siirv. Can. 

Report, of Progress 1875-6, pp, 233-245, 1877, (Some plants mentieneiD 
Delabarre, E. B. The Flora (of Labrador), (In) Grenfell, W. T. Labrador, chap. 
XVI, pp. 391-425, New York, 1913. 

Dominique (Abbe J.) Qudques mots sur la flore et la faune do Tile Miquelom, Feuilles 
des Jeunes Naturelistes, 17e ann^»e no. 197, pp. 61-62, 1887, 

Dymond, John R. Elevator screenings; their source and composition umd certain 
problems connected with their disposal and use. Trans. Roy. Soc. Can. , ser. Ill, 
voL 14, sect. V, pp. 71-95, 1920. 

Fernald, M. L. The antiquity and dispersal of vascular plants. Quarts tlev. Biol., 
voL 1, pp. 212-245, 1026. 



BlHLroGRAPHY OF CANADIAN PLANT GEOGRAPHY 


163 


Oran I, O, M. Picturescju 0 Ctinada, (Botanical Notes on Ile-aux-Coudres bv J. A. G. 
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ORR LAKE POTTERY 

A STUDY OF THE CERAMICS OF AK EARLY HISTORIC HURON SITE 

Kenneth E. Kidd 

Deputy Keeper i Royal Ontario Museum of Archaeology 
A . Introduction 

1. The Mutrie- McGuire Collection, This paper is an attempt to 
describe a collection of early historic Huron Indian pottery, presented in 
1946 to the Royal Ontario Museum of Archaeology by Mr. D, M, 
McGuire and Mr. J. Fred Mutrie. The site from which Messrs. McGuire 
and Mutrie collected the material is situated on lots 68 and 69, Old 
Survey, Township of Flos, Simcoe County, Ontario, about one-quarter 
of a mile north of a small body of water known as Orr Lake. The land 
at this spot is fairly level, slightly higher than the lake itself and slopes 
gently toward the southeast. Unlike most locations chosen by the 
historic Huron, this site was not situated on a headland, and therefore 
was not easily defensible — a fact which suggests, though it does not 
prove, that its occupation may date from the very early contact period, 
possibly around 1610 or 1615 A.D. The site covers perhaps ten acres of 
light sandy loam. 

The pottery was recovered from three large refuse mounds scattered 
irregularly over the area. Much other material, such as clay pipes, 
stone pipes, bone tools, chert artifacts, some shell goods, and European 
glass beads and metallic objects, was found with the pottery, but is not 
described here. No stratification is reported, though some of the ceramic 
ware is sufficiently different from the rest to indicate seriation if not 
stratification. The aberrant pottery (which is small in quantity) is 
identical with that which is obtainable at certain prehistoric Huron sites 
in the immediate neighbourhood. Reference will be made to this again 
in the following pages. 

The collection presented to the Museum and analysed in this paper 
comprises perhaps one-tenth of the total number of sherds collected at 
Orr Lake. It amounts to approximately 1700 sherds, which is probably 
a fair sample and enough to give statistically valid results. Moreover it 
is considered to be representative of the collection as a whole as regards 
shapes, sizes, techniques and decorative styles. On these criteria, it has 
been examined from the descriptive and statistical viewpoints, and 
certain comparisons instituted with material from other Iroquoian sites 
in the province. 

2. Raw Materials, No effort has yet been made to determine the 
origin of clays used by the Indians of this or of any other Huron site for 
ceramics. There is every reason to suppose, however, that they obtained 
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their supplies locally, and if such is the case, it is easy to understand how 
the finished product would vary according to the source. Almost every 
local stream cut shows faces from which serviceable clays could be 
gathered. These are either shale or surface clays, of Ordovician or 
glacial origin and burn to a red.^ Around Lake Ontario and in the 
Huron country, these clays often show a high lime content which renders 
them r^sky for use in making tile or brick. Stratified glacial clays occur 
in small pockets here and there, as at Minesing, about twelve miles 
southwest of Orr Lake, where thej' are used at present to make a cream 
coloured brick and tile.^ The Orr Lake Indians may have utilized any 
of these local deposits, either of glacial or of earlier origin, and the results 
would be much the same. 

Crushed granite containing spicules of mica is the common tempering 
ingredient. The grains vary widely in size. In some vessels from Orr 
Lake, the proportion of tempering material to clay is high, yet in jiipes is 
almost entirely lacking. 

3. Construction of Vessels. Vessels are built up by the paddle and 
anvil method, as may be seen from the laminated structure of almost any 
sherd. There is a strong tendency to fracture along this line of lamina- 
tion. In a few cases, it appears that additional pats of clay have been 
added to the already moulded surface, especially in much-thickened 
collars. The majority of Orr Lake sherds arc thin, averaging about 
three-sixteenths of an inch, though this of course varies somewhat in 
hand-made ware. The aberrant pottery from this site shows a grealer 
thickness, often of about one-half inch, with heavy castcllntions which 
may be an inch thick in places. Such wares have a bold, deft decoration 
which, while it is still in the Huron tradition, suggests a .somewhat 
earlier origin than the majority of the vessels from the site. Correlations 
between thickness and decorative styles are shown in Table 1. 

4. Firing Methods. No potteries have been found, which may 
indicate that firing was done where and when need arose and not in any 
one appointed place. It is probable that unbaked vessels were laid on 
the bottom of a hearth and piled round with firewood arranged in a 
conical fashion over them, not unlike the method used by modern Mayan 
peoples. 

The fire, whatever its construction, attained a temperature approach- 
ing 900° or 1000° F, as determined by Mr. A. P. Birks of Toronto. Mr. 
Birks placed Orr Lake sherds in his electric kiln and observed no change 
until the above temperature was exceeded; at 1500° F, the colour 
deepened to a bright red and slight fusing occurred. During the native 
firing, the clays baked to a dull, dark grey or a dull giey-ied. 

^Montgomery, 1930, p. 33, 

^Montgomery, 1930, p. 154. 






Fig. 2. Rim Sherds. Decorative st^ les illustrated are as follow 
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5. Artistry. The making of pottery was handled by the Orr Lake 
Huron with considerable skill and assurance, though with less of both 
and certainly wn‘th less artistry than by the prehistoric people who 
immediately preceded them and produced the thicker, harder and more 
boldly ornamented ware which has already been referred to as ‘'aberrant'’. 
One gets the impression that the makers were competent potters, but 
that they had ceased to be inspired b}’ their craft. 

6. Shape. Our study is lai'gely restricted to neck and collar shapes, 
since the majority of sherds bearing significant form and design belong 
to those regions. Body sherds, all showing a fairly uniform curvature, 
indicate that the bottoms of vessels were rounded in the usual Huron 
fashion. Body shapes were evidently globular or depressed globular. 
In a few instances there is a pronounced collar. An exceptional shape, 
probably not known from non-Huron sites, is one in which the vessel has 
an elliptical outline with a pronounced shoulder, so that at least one end, 
and probably at both, there is a sharp, vertical ridge. 

Necks are short and of only slightly less diameter than the vessel. 
Narrowly restricted necks are never found. 

The rim, or element above the neck, may be vertical, curved inwards, 
or curved outwards. It may have no collar or thickening below the lip 
or it may have an incipient collar or even a well-develof^ed one. 'Faking 
the entire collectior of rim sherds, slightly less than one-half are of the 
first class, slightly more than one-half are of the second, and only one and 
one-half percent fall in the last category. This is significant, for well- 
developed, overhanging collars are usually considered characteristic of 
late Jroquoian wares. Cross-sections of rims, showing the collar form, 
may be seen in Figs. 2, j and 3, j. Idps, or the uppeimost part of the 
rim, may be (a) square, i.e. flat on top with edges forming right angles; 
(b) rounded; (c) oblique toward the outside, i.e. flat but slanting out- 
wards and upwards; (d) oblique towards the inside (the reverse of c)\ 
and (e), pointed. The first class includes nearly half of all lips in the 
entire collection; the second class, thirty-seven percent, with small 
percentages in each of the other three classes, 

7. Diameters. An analysis of 307 measurable rim sherds shows that 
dimensions across the rims range from two to eleven inches (Table 11). 
Since the rims are nearly always of less diameter than the bodies, these 
figures have a restricted significance. But the vessels are not large, 
on the whole; sixty-six show a rim diameter of three inches; eighty- 
nine of four inches; fifty -six of five inches; and thirty-nine of six inches. 
Only two vessels have a rim diameter of ten inches and twelve of eleven 
inches. The large five gallon vessels known from other Iroquoian sites 
are absent. Estimates of the heights of vessels could not be ascex'tained 
due to the fragmentary nature of most of the sherds. Complete outlines 
were likewise unobtainable. 
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8. Exterior Treatment. Surface treatment may be either plain, 
modelled or decorated with incising, and punctating. The present 
collection contains 937 plain sherds of all kinds, out of a total of 1735, in 
addition to 715 decorated sherds and ninety-four which are modelled. 

Exterior surfaces were probably scraped with some instrument to 
make them relatively smooth, then rubbed by hand to obliterate an 3 - 
harsh lines which might be left. The rubbing had also the effect of 
“floating” the ware, that is, of bringing to the surface the fine particles 
in the material which Idave a characteristically smooth surface. This 
was then followed, in most cases, by further treatment such as texturing, 
incising, or punctating. As may be seen in Table III, ninetj^-two percent 
of all body sherds are plain, in contradistinction to shoulder sherds of 
which ninety-five percent are decorated, and to neck, rim and castellation 
sherds. 


TABLE II 

'I'O SHOW THE DIAMETERS OF VESSELS IN INCHES, AS MEASURED ACROSS THE 
RIM, AND CLASSIFIED ACCORDING AS THE SHERDS ARE PLAIN OR DECORATED 


Diameter in inches 

2 

3 

4 

5 

6 

7 

8 

9 

10 

n 

Totals 

Plain sherds 

9 

58 

82 

49 

35 

10 


12 

! 

2 

8 

270 

Decorated sherds 

1 

3 

8 

7 

7 

4 

2 


2 


4 

37 

Totals i 

12 

66 

89 

56 

39 

12 

5 

14 

2 

12 

307 


Rims, necks, shoulders and castellations are decorated with incised 
and punctate designs or both. The incised work takes the form of 
hatching almost exclusively; punctation may stand either b 3 ' itself or be 
used in combination with incising. Hatching is commoner on the rim 
than on the shoulder, but may occur on either, while punctation is 
commoner on shoulders where it may be the only attempt at decoration. 

(The term “incising” is here used somewhat freely to denote two 
techniques. In the first sense, it implies true incising, in which a sharp 
tool has been drawn through or over the plastic material to leave a 
channel, usually with rough, elevated edges (ninety percent of the total) 
(Fig. 2, b). In the second sense, it is used to denote a form of decoration 
done evidently with a flat, toothed instrument, which on being drawn, 
over the surface of the vessel, leaves one or more “incised” lines which, 
however lack the rough edges (Fig. 1, n, q.). The first type is found more- 
frequently on the thin ware; the latter on the apparently earlier 
“aberrant” ware. Figs. 2g, k; 3e, f, h; 41). 

Twenty body sherds, otherwise plain, bore indeterminate markings 
which could be interpreted as painting. These possible paint marks are 




Fig. 3.— Rim Sherds. Decorative st^des illustrated are as follows: a, 52; b, 53; c, 54; d, 55; e, 56; f, 65; g, 64; h, 62; j, 59; k, 55. 
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irrcj^ular and without pattern, but show up as heavy, solid black splotches 
on the otherwise j^rey background. Examination under the ultraviolet 
light showed that they are not recent marks, but of course did not indicate 
their composition, which could only be done by chemical analysis. 

On ninety-four sherds the collar is thickened somewhat at the lower 
portion and notched, more or less in pie-crust fashion. The individual 
notching varies a good deal, from large and heavy to small and fine, and 
there is considerable variation also in depth, spacing and shape. (Figs. 
3a-d, j, k). 

Castellations in general are simple in form and modest in size. (Fig. 
4, a-m). They are never excessively overhanging. No estimate of the 
number on a single rim was possible in this collection since no complete 
rims were found; probably from one to four would be the range, with the 
lower numbers predominating. Castellations are marked by a somewhat 


TABLE III 

To SHOW THE OCCURRENCE OF PLAIN, TEXTURED, DECORATED AND 
PAINTED SHERDS, WITH PERCENTAGES OF EACH 



Body 

j Shoulder 

Neck 

Rim 

Caslcllation 

'rolaL 


No. 

or 

/a 

No. 

% 

No. 

% 

No. : 

^/o 

No. 



[Main 

875 

92 

34 

4,5 

0 

19,4 

20. 

13.8 

2 

3.1 

937 

'rexlured 
Decora led 

03 

0 

211 

95.5 

25 

80.0 

130 

8(i.2 

58 

90.0 

03 

724 

Pain led 

20 

2 









20 

'IVjtals 

958 

100 

215 

100 

31 

100 

450 

100 

00 

100 

1744 ^ 


I)uplicales~"‘“9. 


greater thickness than the rest of the rim, a more or less pronounced 
concavity on the inside and a corresponding convexity on the outside, 
either with or without a projecting prominence. All have one or more 
peaks or elevations on the rim; in forty-eight sherds the peak is pro- 
nounced, in the remainder it is either broad and short, or rounded. The 
peak itself is usually ridged crosswise with from one to four grooves. 
One castellation shows two small peaks, both somewhat rounded (Fig. 

4j). 

Evidence of a handle was found only on one sherd. The lug drops 
from the lowest point of the collar to the nearest point on the neck and is 
not over one inch long. 

9. Interior Treatment, Interiors, like the exteriors, were scraped 
with some flat object but, unlike the latter, were usually left in that 
condition without additional smoothing. Sometimes they were appar- 
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ently scarified with a wisp of grass and occasionally bolder striations 
occur. 

Decorative treatment on the inside was found on four sherds only. 
This is always on the inside of the rim about one-half inch below the lip, 
and consists of a simple band either in style 36, 37 or 38 (see list of 
styles). The percentage of interior decoration is obviously negligible, 
but its presence is noteworthy. 

B. Decorative Treatment 

1. Body Sherds. Out of a total of 958 body sherds, 875 are plain 
(ninety-one percent); sixty-three have some form of textured surface 
(six percent) and the remaining twenty bear the so-called paint marks, 
but are otherwise plain surfaced. 

Texturing, when it occurs on the body, is usually vague and indeter- 
minate in character, as if it had been done with an instrument and 
subsequently partially obliterated by smoothing. A paddle, faintly 
grooved in something like a waffle pattern, would leave such impressions. 
The commonest form consists of interrupted, usually horizontal striations 
of varying degrees of coarseness; twenty-eight sherds or forty-four per- 
cent of all textured body sherds possess widely -spaced, long, broad, and 
shallow rectangular markings of this sort; nine sherds or fourteen percent 
bear short, wavy impressions; one, a fine-textured pattern consisting of 
small, broken -line impressions arranged more or less in parallel lines; 
twenty-five sherds possess short, wavy-line impressions arranged without 
order. 

Texturing is not a common characteristic of Orr Lake pottery, being 
found on six percent of the total and then only on body sherds. 

No body sherds in the collection have any decoration of an incised or 
punctate nature. 

2. Shoulder Sherds. The number of decorated shoulder sherds is 
211, or ninety-six per cent of the total. 

There are twenty-five styles of decoration (styles 1-25). As on the 
necks and rims, both incised and punctate styles occur, but the latter 
greatly predominate. Only two styles are limited to incising, and one 
of these consists of hatched triangles, the hatching in alternate triangles 
running in opposite directions (Fig. Iq). Nine styles combine incising 
and punctation; in six of which hatched triangles, usually with no 
alternation of direction, are surmounted by a band of some form of 
punctation, the remainder showing horizontal incising bordered with 
punctation (Fig. 1, f, j, 1, n-p). The nine other styles use punctation 
only. Styles in which punctations only occur are more abundantly 
represented than complex ones, accounting for 149 or seventy percent of 
all decorated sherds. A common style is that in which a single band of 
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punctation encircles the vessel near the edge of the shoulders. The 
decoration may be bold or it may be fine; but usually it gives the im- 
pression of a sort of stitching effect (Fig. la-e, h, k). 

Punctations may be triangular, in which case the depressions vary in 
depth from side to side, giving quite different effects; lenticular, round, or 
oblong, A rare style is almost crescentic in form. Sizes vary from small 
to one-quarter inch or more in length. 

3. Neck Sherds. In some cases, it is possible to determine from the 
curvature that the sherd was from the neck, while other sherds are large 
enough to show the styles of decoration employed on both rim and neck, 
or on neck and shoulder. The total number of neck sherds is still small, 
however, totalling only thirty-one. 

Out of this small number, ten different decorative styles ma\' be 
isolated, while fourteen of the sherds are entirely plain. One of the 
styles (#26), is also present on rim sherds. Horizontally incised lines, 
either singly or grouped to form a band constitute a popular motif and 
are sometimes combined with punctation or hatching. Hatching is 
present in nine styles; punctation in eight; but punctation alone in only 
one. In view of the small number of sherds representative of necdv 
styles, it is possible only to say that both incised and punctate desigi^s 
are employed on that element, and that the latter is seldom used alone. 

4. Rim Sherds. The total number of rim sherds is 450, enough \n 

allow some inferences concerning st\ies employed thereon. 1 

As on the neck, incising and punctation arc the only two methods of 
decoration. The former may be employed singly or in combination with 
punctation, but usually singly. Punctation does not exivSt aloiu‘. 
Incising is of four main basic forms consisting of (a) vertical hat('hing 
(Hg. 2d), (b) hatching toward the right or d'extral hatching (Fig. 2a); 
(c) hatching toward the left or sinistral hatching (Fig, 2b-c) and (d) 
horizontal lines (Fig. 3e). All of these exist, apparently, as separate or 
sole motifs except (d). Indeed, decorative styles comprising the elemen- 
tal forms (a), (b) and (c) account for the three largest single groups for 
under (a), style 38 is present on forty-one sherds; under (b), style 36 
on thirty-three, and under (c) style 37 on 101, which is the largest single 
group in the entire collection. 

Combinations of these elements rank next in im])ortance, such as 
cross-hatching (combinations of (a) and (b)) (Fig. 2f) ; or arrangements of 
triangles in which the direction of the hatching in one is at right angles to 
that in adjacent ones (Fig. 2h); arrangements of triangles in whic'h 
alternate triangles are hatched and the intervening ones left plain (the 
hatching in such cases being usually one-directional) (Fig. 3g), and 
chevrons. 

Incised designs, either in the form of hatching or of horizontal lines 

» 
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may be combined with some form of punctation. Thus, in addition to 
simple incised horizontal lines bordered top and bottom with punctations’ 
of some form (style 27), there are styles wherein hatched triangles and 
plats are likewise treated (Fig. 3h). The latter combination gives rise 
to the greatest variety of styles found on this ware, including such com- 
plex patterns as triangles hatched in alternate directions, with the 
intervening triangles left plain, except for a border along one or two sides 
of punctations (e.g. styles 47, 03, 64). 

While a few vessels with notched rims are devoid of any other form of 
decoration, most of them are incised, most commonly in style 53 (sinistral 
hatching, or in style 54 (widely spaced dextral hatching) (Fig. 3b, d). A 
small number of rim sherds is also entirel}^ plain. 

The total number of decorated rim sherds is 430, or eighty-six percent 
of the total. Since ninety-five percent of the shoulder sherds bear 
ciecoration, the feature is commoner on shoulders by about nine percent. 
Thirty styles are represented. 

5. Castellated Sherds, The collection contains sixty sherds with 
castellations, two of which are entirely plain, the remainder decorated in a 
total of twenty-five styles. The styles are, like those on the rims, all 
rectilinear, and consist either of incised hatching alone, or of incised 
hatching combined with punctation. The simplest form is continuous 
with that on either side (four sherds). There are two and three sherds 
respectively bearing dextral and sinistral hatching only, (Fig. 4a, b) ; one 
bears vertical hatching with a horizontal groove drawn through the 
centre of the band on either side (Fig. 4f). The commonest generalised 
style is that in which there is a band of varying width below the peak of 
the castellation, and in which may occur either (a) vertical hatching 
(Fig. 4a, b, d), (b) cross hatching (Fig. 4e), or (c) one or two vertical 
rows of punctations (Fig. 4c), the band bordered at the sides with 
hatching in opposite directions. Most of the styles are represented by 
single sherds, except as noted above. 

Castellation decoration is characterised by the same basic incised 
hatching as the rim, with the addition of a rather simple vertical band in 
the centre which usually bears punctations or cross hatching. 

6. Lip Sherds, The top of the rim, or lip, where a flat surface is 
presented, is decorated in thirty-nine sherds, with a total of eighteen 
styles. These are either incised or punctate (Fig. 4f, m top). In 
general, the hatching may run in either direction and may vary greatly 
in width, depth and degree of care with which it is done. Punctations 
are commonest, occurring in twenty-five sherds or fifty -nine percent; 
shapes are oval, broad triangular, obtuse-angled triangular with the 
long side concave (style 1), lenticular or round. One interesting 
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specimen has two rows of small punctations with a notched rim. Broadly 
speaking, decoration on the lip seems coarser than on other elements. 

7. Correlations. Correlations between collar and lip shapes have 
been worked out on a percentage basis, and while the number of useful 
sherds was sometimes smaller than desirable, the results may be worthy 
of examination. (Table IV). For this purpose, only the six styles 
having the largest number of sherds were used. Notched rims were 
excluded. 


TABLE I\' 

To snow CORRELATIONS BETWEEN COLLAR AND LIl> SHAPES, AND THE 
PRINCIPAL decorative STYLES FOUND THEREON, EXPRESSED IN 

percentages 


Style No. 

3(5 

37 

38 

39 

40 

48 

Number of sherds 

13 

161 

41 

28 

8 

17 

Collar a 

53 

25 

64 

32 

62 

18 

b 

47 

70 

35 

64 

38 

82 

c 


5 

1 

4 



Lip a 

47 

54 

53 

32 

38 

55 

h 

53 

30 

32 

57 

25 

22 

c 


2 

2 

4 



d 


14 

13 

7 

25 

11 

e 





12 

11 

Note "-Tho followin.ii le,ueud is employed ia the 

above Uihle: 



Collar a iiuli rates no collar. 






b - 

incipient lollar 





c - ” 

well-developed collar 




Lip a — 

square Up 





b - 

rounded lip 





c — ” 

lip oblique toward the outside 




d — 

lip oblique toward the inside 




0 — ” 

pointed lip 






In style 36 (dextral hatching), rims without a collar or with an 
incipient collar only are commonest; there are in fact no other shapes, and 
between these two, there is little difference in frequency. In styles 38 
and 40, rims without collars are nearly twice as abundant as those with 
incipient collars, and only in the case of the finst is even a well-developed 
collar present. In strong contrast to this is the fact that in styles 37, 39 
and 48 the number of incipient collars is from two to three times as great 
as the collarless form; and two of these, styles 37 and 39, both have a 
small number of sherds with w^ell-developed collars. Stylistically, there- 
fore, collarless and incipient-collared rims are about equal; numerically, 
however, rims with incipient collars are far ahead, with styles 37, 39 and 



Orr Lake Pottery 


179 


48 present on them, for there are nearly hve times as many sherds repre- 
sented in the last group as in the first. No overhanging collars are 
present in combination with any of the styles used above. 

The styles selected for this analysis are fairly well distributed on 
sherds possessing the various types of lip form. Lips oblique toward the 
outside and pointed lips, however, are both sparsely represented, while 
the majority of sherds fall in the square or rounded lip class. The 
simplest form of lip — the square — is employed in conjunction with all 
six styles of decoration selected for the analysis (the same as above) ; in 
four instances, the majority of the sherds also are square, and in three 
more than fifty percent are so shaped. The rounded lip is next most 
frequent on all styles, but only in two does this form constitute a majority 
(styles 36 and 39). Lips which are oblique toward the outside make up 
the third largest group, and are used in combination with all of the 
selected types except one (#36). Finally, more than one-half of all 
sherds analysed had square lips and either vertical or sinistral hatching. 

Table III shows the ratio of plain to decorated sherds in the various 
elements of a vessel. Thus, a higher percentage of castellated than of any 
other kind of sherd bears decoration, in this case ninety-six percent; 
shoulder sherds are next with ninety-five percent, then rim and neck 
sherds. Conversely, the fewest plain sherds are to be found among the 
castcllations, and the greatest number among the body sherds. 

If the data given in Table III are prepared in graphic form, it will 
become plain that style group 1 (which includes styles 36, 37, 39, 40 and 
48), contains sherds which range predominantly between about five and 
twelve millimeters in thickness. On the other hand, style group 2, 
which includes styles 41-47, 49, 56, 57, 58 and 60-65, has a wide spread, 
from four to twenty-five millimeters in thickness. The latter group 
contains those styles which are considered typical of protohistoric Huron, 
here called “aberrant”, while group 1 consists of styles typically historic 
Huron. In other words, the styles most common on the site and which 
seem to characterise historic Huron wares there, when compared with 
certain other sherds found on it, are consistently thin. The thicker 
sherds with the bolder designs of group 2 are relatively few in number. 

Coming now to the size of vessels as a whole, an examination of Table 
II will reveal that there is a considerable spread in diameters. The 
smallest, which is two inches across the mouth, is represented by twelve 
examples which are measurable; and the largest, eleven inches, also by 
twelve examples. In between these limits, frequencies cluster tewmrds 
the lower range. 

C. Summary and Comparisons 

Brief comparisons have been made between Orr Lake wares and those 
from other Iroquoian sites excavated in Ontario and with surface collec- 
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tions. Wintemberg’s work^ at the Uren, Lawson, Roebuck, Middleport 
and Sidey-Mackay sites has yielded the only important comparison, 
since the surface material is insufficiently documented Lo be of any use. 

1. Decoration. Orr Lake and Uren wares have only two rim styl»es 
which are identical, no neck or shoulder st^des in common and only three 
common styles in body texturing. Both possess rectilinear designs, " 
trailed or incised and punctations, but Uren shows no hatched triangles. 
Shoulder decoration at Uren is lacking or meagre, though fairly common 
at Orr Lake. Body markings at both sites include paddling and scarify- 
ing, though individual markings seem to differ somewhat. Therefore, 
aside from some common techniques and a small number of similarities, 
the two wares have little in common. 

Parallels with Roebuck are stronger. Rim decorative styles are 
directly comparable in six cases, with seven others possibly' the same as 
far as can be determined from the illustrations. Except for the plain 
ware, there are no similar body decorations, and only two on the neck 
and three on the shoulders. For the most part, Roebuck styles are 
more complex than those at Orr Lake, and the use of the impressed 
circles, often arranged in triangles, is more common. 

Strangely enough, similarities with LaAVvSon material are even less 
numerous although superficially the two wares ap]>ear to have more in 
common than either has lo Roebuck. Seven rim slydes are possessed by 
both ; at Lawson one of these is present on 350 rim sherds and another on 
210, while all others occur on much smaller aggregations. 1'his to some 
degree corrects the imbalance and ties l..awson more closely lo Orr Lake, 
for the two styles which have the highest incidence at eac'h site are 
common to both. Again, except for plain sherds, there is no stylistic 
agreement in body, neck or shoulder decoration, llie prescMice of 
hatched triangles and the frequent combinations of hatched incising with 
borders of punctation on rim sherds at both locations is a striking 
feature. Besides, rolled collars are common to both. On the other hand^ 
the curvilinear design found at Lawson is absent from Orr Lake, as are 
also all life forms. 

Ten rim decorative styles, one body style and two shoulder styles 
are shared by Orr Lake and Middleport. As at Lawson, the two most 
abundant rim styles are also abundant at Orr Lake. In fact, they arc* a 
common bond between all three sites. At Middleport, styles incor- 
porating a lat'ge incised V element are characteristic, as is the use of the 
circle, and a wide band of horixontally incised lines around the rim, none 
of which is found at Orr Lake. 

Affinities undoubtedly exist between Orr Lake and the Sidcy-Mackay 


Wintemberg, 1928, Um, 1939, 1946, 1948. 
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site some twenty miles to the west of it. These affinities are general 
rather than specific, for the decorative styles of the two wares, though 
similar, seldom correspond exactly in detail. For instance, there are 
two precise parallels in shoulder design, nine in rim design and four in 
castellation design, but one might have expected more agreement between 
them in view of the apparent general similarity of treatment. 

2. Shape. Uren vessels are more elongated than those from Orr 
Lake and shoulders less pronounced. Castellations are lacking and lip 
shapes appear more diversified. Collars are lacking or nearly so. 

Body shapes at Roebuck and Orr Lake are probably in closer cor- 
respondence. The vessels differ radically, however, in the upper parts, 
for the heavy, overhanging collars and great castellations of Roebuck are 
almost unknown at Orr Lake, where overhang is moderate and collars 
much slighter. Moreover, lugs such as are found on some of the Roebuck 
wares are scarcely in evidence at all at Orr Lake. 

Rolled collars and small castellations are common both to Orr Lake 
and Lawson. The latter, however, shows no flat lips, or notching, both 
of which arc characteristic of Orr Lake material. Castellations are 
probably rarer at Lawson than at Orr Lake and collars less developed. 
Body shapes are evidently taller than those at Orr Lake, where they tend 
to more globular forms, and the cup-like shapes of Lawson are absent. 
On the other hand, collars are more pronounced at Orr Lake. 

Middleport vessels are probably similar in shape to those from Orr 
f^ake and possess rolled and vertical collars and moderate castellations. 
Overhanging collars are seemingly rather common at Middleport and 
notching is not used. 

The absence of exaggerated bod}^ shapes and the presence of the 
elliptical form referred to above indicate a close connection between the 
Sidey-Mackay and Orr Lake sites. Rolled collars, the modest develop- 
ment of castellations and the cross-sections of rim sherds are other 
common denominators, though notching is rare at the former. 

3. Summary. The Mu trie and McGuire collection of pottery gives a 
fair representation of the wares used by the Huron Indians at the Orr 
Lake historic site. While most of the pottery is relatively thin, grey to 
reddish in colour and has a moderately smooth surface, there is a small 
amount which differs from it in being much thicker, harder and possessing 
a carefully executed, bold design. This decoration is in strong contrast 
to that, on the first type, which is rather carelessly done in true incising 
technique, whereas the latter is evidently done with a tool. The contrast 
betw^eeri the two is so strong as to lead one to establish two principal 
wares at this site; and since the thinner, less carefully decorated type is 
not only more abundant here but at historic Huron sites elsewhere, it is 
concluded that it is Historic Huron, whereas the minority is found also 
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on prehistoric sites in the Huron territory, and therefore judged to beVif 
Prehistoric Huron origin. 

Orr Lake pottery has its nearest affinities with Lawson and Middle- 
port. This similarity does not extend to the point where Orr Lake 
pottery can be matched sherd for sherd from either of these sites, but it 
does mean that the five or six styles most common at the one are also the 
commonest at the other two, thus establishing a strong linkage of shared 
traits. Uren is least like Orr Lake of all the sites studied, and Roebuck 
is intermediate. However, no curvilinear or circde designs occur at Orr 
Lake; the preponderant techniques are incising and pimctating. In 
shape, size and decorative treatment and collar and castellation form, 
Orr Lake and the Sidey-Mackay sites are very close together, though 
exact parallels in design are hard to find. The rather high incidence of 
notched rims at Orr Lake is a noteworthy feature of this ware, not being 
found in such frequency elsewhere in Ontario. 

LIST OF DECORATIVE STYLES ON 
ORR LAKE POTTERY 
A. Shoulder Dkcoratjon 

Style 1. A row of narrow triangular punctations, the upper parts of which are deeply 
impressed. 12 sherds. Fig. la. 

Style 2. Two rows of narrow triangular punctations, the upper parts of whi('h are 
deeply i mpressed . 1 .shercl . 

Styles. A row of large equilateral, triangular punctations. 28 shmls. Fig. lb. 
Style 4, A band of small, right-angled triangular punctations. 21 sherds, Fig. Ic. 
Style 5. Small, irregularly-shaped triangles in a row, the long sides being uppermost. 
27 shcM'ds. Fig. Id. 

Style 0, A row of small, round, punctations. 7 sherds. Fig. k*. 

Style 7. A row of nearly diamond-shaped punctations, rather large. (> sherds. 
Fig. Ik. 

Style 8. A row of crescentic punctati{)ns. 3 sherds. 

Style 9. A row of long, lenticular punctations, sloping left. 4 sherds. Fig. Ig. 
Style 10. A row of long, lenticular punctations, almost slit-like, sloping right. 7 sherds. 
Fig. Im. 

Style 11. A row of narrow, lenticular, vertical punctations, either long or sh(jrt* 34 
sherds. Fig. Ih. 

Style 12. Three bands of small, rather long, vertical punctations. 1 sherd. 

Style 13. One row of small, irregularly placed, more or less triangular punctations. 
1 sherd. 

Style 14. One row of small round punctations. 1 sherd. 

Style 15. A band of hatched triangles, the hatching in alternate triangles being in 
opposite directions. 10 sherds. Fig. Iq. 

Style 16, Triangles of open, sinistral hatching surmounted by a row of ecpiilateral, 
triangular punctations. 24 sherds. Fig. In. 

Style 17. A band of sinistrally hatched triangles, surmounted by a row of small, 
lenticular punctations. 2 sherds. 

Style 18. A band of sinistrally hatched triangles. 1 sherd. 

Style 19. A band of hatched triangles, done in opposite directions, and crossing at one 
point. 1 sherd. 
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Style 20. 
Style 21. 

Style 22. 

Style 23. 

Style 24. 
Style 25. 

Style 26. 
Style 27. 

Style 28. 
Style 29. 

Style 30, 

Style 31. 
Style 32. 
Styles 33, 

Style 30. 

Style 37, 

Style 38. 
Style 39, 

Style 40, 

Style 41. 

Style 42. 
Style 43, 
Style 44. 

Style 45. 

Style 46. 


Open, sinivstral hatching surmounted by Style 4. 11 sherds. Fig. lo. 

A band of incised triangles or parallel zigzags, surmounted by a row of small, 
vertical, lenticular pimctations of Style 11. 2 sherds. Fig. If. 

A band of sini.strally hatched triangles, surmounted by two horizontally 
incised lines, with a row of narrow lenticular punctations. 1 sherd. 

A band of heavy, dextral hatching (in triangles) surmounted by two hori- 
zontally incised lines with a row of small triangular punctations. 1 sherd. 
Fig, Ip. 

Four horizontally incised lines in a band surmounted by scalene triangular 
punctations in a row. 6 sherds. 

A band of three horizontally incised lines bordered on top by large scalene, 
triangular punctations and on the bottom by small lenticular punctations. 
5 sherds. Fig. 11. 

B. Neck Decoration 

I'he same as Style 48. 3 sherds. 

Horizontal, incised lines from five to seven in number, with a row of puncta- 
tions encircling the neck, another row above the lines. 1 sherd. 

Hatching as in Style 37, but with a row of small punctations below. 1 sherd. 
A row of obtuse-angled triangular punctations with alternately hatched 
triangular plats below. 1 sherd. Fig. Ij. 

Obtuse-angled triangular punctations above, arranged in a straight line 
encircling the neck, with sinistral hatching below on the left, dextral on the 
right. I sherd. 

Five parallel, horizontal incised lines, bordered on the bottom by a row of 
lenticular pimctations. 1 sherd. 

A row of triangular punctations placed below horizontally incised lines. 
5 sherds. 

34, and 35. Widely spaced, short incised lines, varying somewhat in place- 
ment, and other features. 1, 2 and 1 sherd respectively. 

C. Rim Decoration 

More or less cquidistantly spaced lines or grooves (hatching) drawm from left 
to right at an angle of about sixty degrees. There is a good deal of variation 
in size, regularity, depth and spacing of such wmrk, but a common type 
forms a zone about one inch wide around the rim. 33 sherds. Fig. 2a. 
Same as Style 36, but hatched in opposite direction (sinistral hatching). 
161 sherds. Fig. 2b, c. 

Vertical incised hatching similar to Style 36. 41 sherds. Fig. 2d. 

Straight incised lines similar to those in Style 36, are arranged in cross- 
hatching; the closeness of the arrangement varies. A reticulate design. 
31 sherds. Fig. 2f. 

A variation on Style 39, in which the hatching in one direction is much 
sparser than in the other. 14 sherds. Fig. 2e. 

Incised chevron design, the chevrons varying in size, depth and degree of 
uniformity. 1 sherd. 

Broadly spaced horizontal incising. 2 sherds. 

Widely and irregularly spaced sinistral hatching. 1 sherd. 

Slightly sinistral hatching at rim meets a continuous, horizontal, incised line 
beneath. 1 sherd. 

Widely spaced, sinistral hatching with three horizontal, incised lines below. 
1 sherd. Fig. 2k. 

Evidently a plat of horizontal, incised hatching is opposed to one of sinistral 
hatching. 3 sherds. 
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Style 47. 
Style 48. 

Style 49. 
Style 50. 

Style 51. 

Style 52. 

Style 53. 
Style 54. 

Style 55. 
Style 56. 
Style 57. 
Style 58. 
Style 59. 
Style 60. 

Style 61. 
Style 62, 

Style 63. 
Style 64. 
Style 65. 


Style 66. 
Style 67. 
Style 68. 
Style 69. 


Plain triangles (?) separated by a plat of 3 vertical hatch ing.s, flanked by a 
triangle of sinistral hatching. I sherd. 

Triangular plats of hatching, the lines in adjacent plats being incised in 
opposite directions, usually at right angles to each other. Generally the 
plats are about equilateral with a few scalene. 31 sherds. Fig. 2h. 
Similar to Style 48. 1 sherd. 

A rare style in which incised lines form concentric open circles with three 
vertical strokes tilling in the central space. 2 sherds (I vessel). Fig. 2j. 

Styles 51 to 55 below possess rims or “knobs”, either with or without 
additional decoration. 

Notches protrude from around the top edge of the rim, but lack hatching. 
3 sherds. 

A plain rim with either rounded or large and over-hanging notches, and one 
sherd with a horizontal line encircling part of the rim. 12 sherds. Fig. 3a. 
This is Style 37 with notches below. 48 sherds. Fig, 3b. 

Style 36 combined with notches of various sizes, and shapes (such as pointed, 
rounded, squarish and either closely or distantly spaced; grooves between 
notches either deep or shallow). 14 sherds. Fig. 3c. 

Hatchings of Style 40 combined with notches of Style 54 15 sherds. Fig. 

3d, k. 

A band of lenticular punctations with an incised horizontal line below, 
1 sherd. Fig. 3e. 

Two round punctations one above the other, arranged at intervals between 
two continuous, horizontal, incised lines, i sherd. 

Hatching in Style 36, with two horizontal grooves beneath, and a row of 
triangular punctations below thi.s again. 2 sherds. 

Hatchings interrupted by deep lenlictilar punctation.s cutt.ing lower edge and 
half of the rim. 1 sherd. Fig. 3j. 

Dextral hatching on the rim, with small punctations arrangetl in a close grid 
below; below this again, a pair of horizontal, straight, incise<i lines. I sherd. 
Fig. 41. 

Carefully made sinisinil hatching, more or less triangular in individual h>rm, 
with, at the bottom of each incision, a round punctation. I sherd. Fig. 2g. 
Plats of vertical hatching bordered on one side by a band of short vertical, 
incised, horizontal lines, and on the other (probably) by a triangle of sinistral 
hatching. At the bottom is a band of narrow, incised, horizontal lines, with 
groups of punctations beneath. 2 sherds. Fig. 3h. 

Plain triangles separated from each other by plats consisting of four diagonal, 
parallel, incised lines; the top and bottom of alternate triangles being orna- 
mented with a row of triangular or round punctations. J sherd. 

Plain triangles separated from each other by plats of 4 diagonal, incised lines; 
bordered at the bottom with a double row of oval punctations, 1 sherd. 
Fig. 3g. 

Plain triangles separated by plats of three hatched lines, the upper edge of 
the plats and the lower edge of the triangles being bordered with a row of 
ovate punctations. 2 sherds. Fig. 3f. 

D. Castellations 

On right of the peak, style 36; on left, style 37, 16 sherds. Fig. 4b. 

A chevron design crossed by two pairs of inclined, incised lines. 3 sherds. 
On right of the peak, style 37 ; on left, style 36. 5 sherds. 

Similar to style 63, but with vertical incision to peak. 1 sherd. ' Fig. 4a. 
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Stylo 70. 

Style 71. 

Style 72. 
Style 73. 


wSt>'te 74. 

Styl(‘ 75. 

Style 70. 
Style 77. 
Style 78. 
Stylo 70. 

Style SO. 

Style 81. 

Style 82. 
StN'le 83. 
Style 84. 

Style 85. 

Style 80. 

Stsle 87. 

Style 88. 
Style 80. 

Style 00. 


Similar to style 03, but with coarser hatching, 3 vertical incisions, and slight 
cruss-halching at lower corner. 1 sherd. Fig. 4d. 

Similar to stjde 65, but with coarser hatching and a vertical row of puncta- 
tions to the peak. 1 sherd. 

Similar to style 40, with a vertical row of punctations to the peak. 1 sherd. 
Large, deep incised lines, sinistral to the right of the peak and dextral to the 
left; in centre, a vertical row of punctations, bordered by incised lines. 
1 sherd. Fig. 4c. 

Similar to style 03, but with coarser hatching and a vertical row of puncta- 
t ions to the peak. 2 sherds. 

.Similar to style 03, but with a vertical band to peak, containing horizontal 
punctations bordered by vertically incised lines. 2 sherds. Fig. 4m. 

Style 30 alone. 3 sherds. 

Style 37, but with wider-spaced hatching. 2 sherds. 

Style 38 alone. 4 sherds. 

Style 38, with a vertical band of cross-hatching to the peak. 4 sherds. 
Fig. 4c. 

Style 38, with a vertical band to the peak of nearly horizontal punctations. 
I sherd. Fig. 4h. 

Heavy, carefully done incising of style 38, with one horizontally incised line 
crossing at centre. 1 sherd. Fig. 4f. 

Style 38, bordered by style 48. 1 sherd. 

Similar to style 77, but with larger horizontal punctations, 2 sherds. 
Right-angled cross-hatching with a central band of horizontal punctations. 
I sherd. Fig, 4g. 

On left of peak, style 37; on the right, right-angled cross-hatching; between, 
a band of two rows of horizontal punctations. 1 sherd. 

Hatching of style 38; a band of horizontal punctations beneath each of the 
two peaks. I sherd. Fig. 4j. 

Hatching of style 38 at left of peak; horizontal incising at right, and between, 
a large lenticular punctation. 1 sherd. 

Indeterminate hatching. 1 sherd. 

Faint horizontal incising bordered at bottom with a row of round punctations. 
(Similar to style 28). 1 sherd. 

Hatching of style 38 at left; hatching of style 36 at right and including the 
peak. 1 sherd. 
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VOWLATlim TRKNUS IN THE SUDBURY AREA 
Gkorgi5 R. Rumney 

Assistant Professor of Geography, University of Connecticut 
INTRODUCTION 

Beyond the /.ones of continuous settlement in southern Ontario and 
Quebec, extencLs the rocky, forested expanse of the Canadian Shield. It 
is a n‘gion whose poi)ulation is distributed in clusters of relative density, 
more or less widely separated by areas having few if any inhabitants. 
Most of lh<‘ })opula1ion ('lusters have developed where mining for gold, 
silver, cobalt, nickel, or ('oi)per is the principal economic activity, (Fig. 1). 
The chief mining center, and one of the larger agglomerations of settle- 
ment in (his vast region is the Sudbury Area, (Fig. 2) where, In 1949, 
one-third of the total value of Canada’s mineral output was produced. 
At present, about 89 per cent of the world’s nickel, about 40 per cent of 
the world’s platinum and related metals, and about half of Canada’s 
copper are mined in this area. It is a nucleus of rapidly increasing popu- 
lation in the sparsely settled region of the Canadian Shield. 

In the rc‘lativch' short span of OO years, the Sudbury Area has changed 
from the primeval haunt of fur trapper and lumberjack to a thriving 
induslrial-commercial core of expanding population. Since 1883, when 
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the tracks of the Canadian Pacific Railroad were finst extended across this 
part of Ontario toward the Pacific coast, the population oi this ariM lias 
grown from zero to 87,147 (in 1949). 

Although closely united economically with many large industrial 
sections of Canada and the United Stales, the Sudbury Area is geo- 
graphically isolated from the major population regions of North Amerii'a. 
Located about 40 miles north of Georgian Bay and about 190 miles east 
of Sault Saintc Marie, it is connected by the rails of the Canadian f^a('ific 
and Canadian National Railways with the cliief cities of C'anada, and 
indirectly with those of the United States. I'he region in which it lies 
is a land of many lakes, rivers, marshes and forests. Its thinly scattered 
soils are asvsociated everywhere with rounded hills and ridges of exposed 
bedrock. It is a land where the long, cold winters, short cool summers, 
and the scarcity of tillable soil, have discouraged widespread agricultural 
settlement. Mining is the primary basis of enduring settlement through- 
out most of this region, and the Sudbury Area is the chief of all the mining 
centers established there. 

An analysis of recent population trends indicates that It is becoming 
an industrial settlement of unusual size and importance in a region other- 
wise sparsely populated. Still in keeping with the nature of mining 
communities everywhere, it is foredoomed to lose population when its 
minerals have been cortsumed. 

Besides the nickel-copper mines, smelters, refineri(\s, and related 
workings, the population of th(^ area is supported by railroad mdivities 
centered at the city of Sudbury, at ('apreol, and (artier (Irig. 2). The 
felling of trees for puljiwood, mine timbers, and lumber, is also of some 
importance, while farms chiefly devoted to dairying and potato pro- 
duction, take advantage of reliable markets at the urban centers. Of 
growing significance is the tourist industry, based upon the attraction of a 
cool summer climate and countless lakes and rivers in the surrounding 
forests. 


POPULATION DISTRIBUTION AND ECONOMIC BASE 

The map of population distribution for 1949 (Fig. 3), shows concen- 
trations of people at nine principal centers, separated by areals of uneven 
population dispersion (Table I, Fig. 2). The largest center is Sudbury, a 
city of more than 48,000 — over half the total population for the entire 
area. Other concentrations of settlcinent, all very much smaller than 
Sudbury, are at Copper Cliff, Coniston, Creighton Mine, (kirson, Levack, 
Ealconbridge, Capreol, and Chelmsford. 

*The city of Sudbury, heart of the world's chief nickel-producing 
region, has never had within its boundaries either mine, smelter or re- 
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TABLE I 

PoFULAirao^f BY Civil Divisions in the Sudbury Area, 1891 lo 1949 ^ 


Rural 

(Townshit.s) 

1891 

1901 

1911 

1921 

1931 

1941 

1949“ 

Awrey 

— 

— 

19 

30 

31 

267 

292 

Balfour 

611 

437 

557 

534 

758 

747 

658 

Blezard 

8 

474 

456 

503 

523 

533 

552 

Broder 

3 

20 

238 

448 

528 

573 

601 

Bur wash 

— 

-- 

— 

, 383 

904 

11,087 

1,208 

Caprcol 

— 

— 

585 

660 

516 

556 

525 

Cartier 

94 

125 

323 

448 

413 

394 

470 

Cascaden 

— 

— 

6 

— 

— 

1 

1 — 

Cleland 

— 

— 

22 

76 

142 

100 

121 

Creighton 

— 

94 

57 

46 

50 

9 

17 

Denison 

— 

663 

1,600 

430 

190 

183 

137 

Dill 

— 

12 

181 

200 

311 

246 

221 

Dowling 

— 

102 

296 

228 

161 

398 

225 

Drury 

-- 

117 

390 

473 

364 

318 

342 

Dryden 

SO 

186 

1 177 

146 

231 

574 

491 

Erma linger 

-- 

— 

— 

— 



— 

Fairbank 

— 

— 

— 

82 

66 


56 

Falconbridgc 

— 

20 

15 

28 

445 

905 

1,014 

Garson 

— 

105 

740 

710 

1,218 

1,968 

4.203 

Graham 

— 

27 

131 

135 

193 

93 ' 

68 

Hanmer 

— 

189 

643 

760 

695 

710 

759 

Hart 

— 

— 

2 

2 

— 

19 

27 

Hawley 

— 


13 

7 

10 

29 

36 

Hondric 



11 

2 


5 

-- 

Hyman 


— 

— 

39 

21 

8 

9 

Levack 

— 

— 

““ 

252 

420 

40^ 

40 

Lome 


19 

72 

328 

328 

27() 

350 

Louise 

— 

— 

116 

278 

276 

241 

240 

Lumsden 


7 

85 

37 

49 

59 

64 
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TABLE I {continued) 


Rural (confd) 
(Townships) 

1891 

j 

1901 

1911 

1921 

1931 

1941 

1949 

McKim 

2,345® 

512 

310 

440 

533 

5,105 

9,443 

Maclennan 

— 

23 

4 

55 

270 

138 

259 

Morgan 

— 

— 


62 

81 

85 

92 

Nairn 


264 

480 

203 

186 

191 

214 

Neelon 

— 

140 

342 

1,528 

2,400 

1,009® 

1,654 

Rayside 

— 

820 

865 

952 

1,067 

962 

862 

Scadding 

— 

— 

— I 

20 

5 

— 

— 

Secord 


— 

63 


53 

71 

80 

Snider 

50 

369 

986 

1,157 

1,465 

1,726 

1,864 

Street 

— 

— 

— 

1 

9 

30 

39 

Tilton 

— 

— 

' — 

4 

1 4 ; 

5 

— 

Totten 

— 

1 — 

— 

70 

1 ; 

— i 

— 

Trill 

1 

4 

46 

1 

35 

26 

19 

Waters 

— 

129 

227 

455 

524 

772 1 

1,020 

Township 69 


— 

— 

1 — 

— 

10 

6 

Urban Centers 








Sudbur>' 

— 

2,027 

i 4,150 

8,621 

18,518 

32,203 

48,662 

Capreol 

— 

— 


1,287 

1,684 

1,641 i 

1,817 

Chelmsford 


493 

550 I 

661 

725 

905 

994 

Coniston 

— 

— ' 

— 

— ; 

— 

2,245® 

2,049 









Copper Cliff 

— 

2,500 

3,082 

2,597 

3,173 

3,732 

3,907 

Frood Mine 

— 

— 

— 

— 

173 

70 

94 

Levack 

— 

— 

— 

— 

— 

896^ 

1,256 

Total 

3,189 

9,888 

17,840 

25,087 

39,749 

62,335 

87,147 


^Canada, Bureau of the Census, Eighth Census of Canada^ 1941, Ottawa, 1942-49, 
Vol. n, pp. 113416. 

“The data for 1949 were obtained in part by direct reports from local civil authorities 
and in part by an appraisal of a publication entitled Number of Householders Served from 
Rural Post Offices and Rural Routes in the Province of Ontario^ November, 1949, issued 
by the Postmaster General, and revised annually. 

^Entered under McKim.> 

^Levack Town incorporated 1938 and detached from Levack Township. 

’^Includes Blezard, Broder, and Sudbury. 

^Coniston Town incorporated 1934 and detached from Neelon Township. 
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finery. It Is, however, a residential town for many who are enipUnxid in 
the mining activities around it, and is also the [)o]ilical capital and ('om- 
merclal center of the Sudbury Area. Although its trading area overlaps 
that of North Bay, eighty miles toward the east, and that of vSault Sainte 
Marie, about one hundred and ninety miles toward the west, its com- 
mercial influence is chiefly confined to the area shown on the map (P ig. 3), 
The distribution of the principal rail and motor routes outlines the extent 
of this area. 


MAP OF POPULATION DISTRIBUTION 
IN THE SUDBURY AREA - 1949 



• POPULATION 500 TO lOOO ..... ,* PAILWOAOS 

Q) POPULATION GRCATtR THAN iqOO PAVLO HIUHWATS , 

(population of selected centers - PRINCIPAL UNPAVfeD ftOAO 

IN parentheses] 


At Creighton, Murray, Carson, Frood, and Levack are the nic'kel- 
copper mines of the International Nickel C'ompany, kalconbridge is the 
site of similar mining operations and a smeltiT, <*ontrol!ed by a smaller 
corporation. 

The populations of Copj)er Cliff and Coniston are vsupported by em- 
ployment at the vsmelters of the International Nickel Company. At 
Copper Cliff there is also a refinery, an integral part of the company\s 
plant, producing copper, gold, selenium, tellurium, and metals of the 
platinum-rhodium group. 
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Capreol is a division point on the Canadian National Railway, where 
employment in railroading is the main support of the population. The 
smaller settlement at Cartier, a division point on the Canadian Pacific 
Railway, is also dependent primarily upon railroading. 

Nearly three-fourths of the total population in the Sudbury Area is 
concentrated in these mining, smelting and railroad centers. The only 
non-industrial settlement of importance in the area is the village of 
Chelmsford, a rural community serving the incidental trading needs of a 
large continuous farming area, the Sudbury Basin (Fig. 6), which extends 
for about twenty-five miles between Larchwood and Hanmer (Fig. 2). 
Fringed about by industrial towns and villages, the level fields of the 
Sudbury Basin are planted principally in oats, alfalfa, clover and po- 
tatoes. Milk and cream from the numerous dairy herds, which thrive 
on the oat and hay crops, are marketed at the nearby urban centres, or 
are processed at one of several local cheese factories. The lighter, sandier 
soils, which are slightly to moderately acid, produce excellent potatoes 
and other root crops for both local and distant markets. These are the 
leading uses of farm land in the Sudbury Basin. The^’ are supplemented 
by the specialized production of other localh’’ marketable items including 
truck crops, poultry, sheep and hogs. 

French Canadians almost equal in numbers the English, Scottish and 
Irish elements of the population throughout the Sudbury Area, and with 
them, make up the chief linguistic groups. In the Sudbury Basin how- 
ever, people of French origin far outnumber all others. 

Beyond the Sudbury Basin are the scattered farms of the more 
sparsely populated areas whose products are essentially the same as 
those of the Sudbury Basin. Important in many of these localities are 
people whose heritage is neither French nor English, notably in Broder, 
Dill, Lome, and Waters townships where the majority of farmers are 
Finnish. In common with farming practice everywhere in Northern 
Ontario, many farmers in the Sudbury Area must supplement their 
incomes by cutting timber for lumber or puipwooddn the winter time, 
by working in road gangs on the railroads or highways, or by finding 
occasional' employment at the various workings of the nickel-mining 
companies. The importance of lumbering as an ancillary economic 
activity in the area, is illustrated by the presence of more than fifty 
sawmills of diverse size and productive capacity, more than half of which 
are owned and operated by farmers.^ They supply lumber and timbers 
for mine construction and other building purposes, while pulpwood is 
transported for the most part -to a pulpmill at Espanola on the Spanish 
River, about forty-five miles southwest of Sudbury. 

^Information supplied by the District Forester, Sudbury District, Ontario De- 
partment of Lands and Forests. 
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The toiu'ist trade, although still an infant enter}:>n'so here, is gaining 
importance as a source of additional income for the population oi the 
area. It is not nearly as important around vSudbury however, as it 
is in the Lake Temiskaming, Lake Timagami, and Lake Nipivssing 
Areas (15). 

The present distribution of i>opulation and the pattern of ec'onomic 
activities in the Sudbury Area have evolved over a period of sixty-six 
years since the founding of the city of Sudbur>^ as a railroad ronstriniion 
camp of the Canadian Pacific Railway in 1883. Indeed, the discovery 
of valuable nickel-copper ores near the vSite of the present Murray Mine 
in 1883, which marked the origin of the mining industry here, resulted 
from the exposure of a rock cut in the building of the railroad (1). 

Early interest in mining at Sudbury was mainly in the production of 
copper, for at that time there was little demand for nickel on the world’s 
markets. The world's annual production of nickel ore around 1890 was 
only 700 to 800 tons (2), compared with a production from the Sudbury 
mines alone in 1937 of 6,318,907 tons (12). Because the Sudbury ores 
contained a much larger percentage of nickel than copper, it was not 
until nickel had become recognized as a valuable allo>' for the hardening 
of steel that mining in this area achieved importance. B\' 1900 a large 
number of claims had been staked and several mines were in o[)eration, 
contributing to an increased world production of more than 10,000 hms 
per year (2). Still, nickel had few industrial uses until World War I 
brought a sudden demand for large cpiantities of nickel-steel in the* manu- 
facture of armor plate and weapons of war. nii'kel-prodiK'ing 

capacity of the mines and smelters in the Sudbury Area was taxe<l to the 
utmost and the expanded operations, recjuiring a greatly increased labor 
force, led to substantial gains in population, 'rhese gains were somewhat 
offset however, by losses of men to the armed fort'cs, a situation that was 
repeated during the .second World War, 1 939 to 1945. 

By 1921 the basic outlines of the present population distribution bad 
been established. Although the nickel industry declined in the years 
immediately following the first World War because of a sharp droj) in the 
military use of nickel-steels, the Sudbury Area retained its poi)ulation, 
and, with the development of new markets for nickel, it has since con- 
tinued to gain at a steadily increasing rate. In 1921 , at the end of forty- 
eight years of settlement, there were about 25,000 people in the area 
(Table 1). By 1949, only twenty-eight yeans later, this number had more 
than tripled, with a population increased to over 87,000. 

It is the purpose of this paper to j^resent an analysis of population 
trends in the wSudbury Area since 1921, and to determine from this 
analysis the probable growth of population in this important center of 
settlement in the sparsely populated region of the Canadian Shield. 
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POPULATION TRENDS 

By far the greater share of population growth in the Sudbury Area 
has taken place, since 1921, at certain of the mines and smelters, and at 
the commercial city of Sudbury. Noticeable gains have been made in 
some farming areas and villages, but these are only a small fraction of the 
total. In spite of increases in some farming localities, there has been a 
slight decline in the farm population for the area as a whole. 

The trend of population growth from 1883 to 1949 is illustrated by a 
curve, Fig. 4, from which the following facts may be observed. In 1891 



POPULATION CURVE 
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SUDBURY AREA 
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FIGURE 4. 



















12 


Transactions of the Royal Canadian Institute 


the firvSt official census reported a population of about 3,200 for the entire 
area. Subsequent decennial data indicate a fairly steady increuvse until 
1921, althouj^'h the gain per decade was considcTably less than 10,000; 
from 1891 to 1901- (5,699; from 1901 to 1911- 7,952;” from 191 1 to 1921 
"“7,24-7. After 1921 however, the gains per decade advanced by larger 
increments; ]4,()f)2 from 1921 to 1931; 22,586 from 1931 to 1941; and 
24,812 in the eight year period 1941 to 1949.“ 



Before proceeding with an atialysis of the trends thus roughly out- 
lined for the area as a wdiole, it is desirable to examine in sonic detail the 
tendency toward either growth, stability, or decline in the settled portions 
of the Sudbury Area. For this purpose the table of population data for 
civil divisions and chief settlement centers is provided (Table 1). 

Nearly 76% of the present population is concentrated in the city of 
Sudbury and around the mines, smelters, and railroad towns within the 
area. 1 he city of Sudbury itself, with its suburban divivsions holds more 
than 50% of the total. I'urthermore, the largest proportion of the total 
gain since 1921 has been made at this center. Thus the outstanding fact 
concerning recent population trends in the Sudbury Area as a whole, is 

^Dominion of Canada, Bureau of the Census, Eighth Census, J941, Vol. II, pp. 113- 
116. See also, Table I, page 18b footnote 2. 

The map, Fig. 2, showing township boundaries, and the population curve Fig. 4/ 
should be consulted with reference to the data in Table I, pp. 5 and 6. 
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Fig. 6. View northeastward across the Sudbury Basin, village of Haiimer at right. 
The almost uninterrupted flatness of this farming section, unusual in the Sudbury Area, 
has permitted the development of a rectangular road pattern. (See Fig. 3.) The en- 
fringing rock hills are visible beyond the limit of cleared land in the distance. 

the rapid growth of its chief city. In 1921 Sudbury was one of nearly 
thirty small towns in Ontario, each having a population of less than 
10,000. According to official assessments for 1949 (6), Sudbury, with a 
population of 48,062, is now the sixth city in size in the Province of 
Ontario, and 18th in size in the entire Dominion. Its accelerated growth 
in recent decades is mainly the result of increased nickel ore production 
at Murray, Frood, Creighton, Levack, Garson, and Falconbridge mines, 
and expansion of the smelting operations at Copper Cliff, Coniston, and 
Falconbridge. With the exception of the Falconbridge mines and smelter, 
the mineral production of the Sudbury ^Area is controlled by the Inter- 
national Nickel Company. The chief factor in the population growth of 
the area has been the expanded operations of this company, highlighted 
by a series of events beginning in 1922 and culminating in the second 
World War. 

In an effort to discover more industrial uses for Its products, the 
International Nickel Company created in 1922 a Development and 
Research Department which played an especially vital role in the 
company's early peacetime expansion. The introduction of diamond 
drilling in 1925, and other improvements in exploratory and extractive 
methods led to the ultimate deepening of mine shafts and made it possible 
to obtain deep-lying ores that were previously inaccessible. In 1929 the 
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International Nickel Compaii}^ gained control of all the major mining 
and smelting works in the Sudbury Area, when it absorbed the Mond 
Nickel Company, previous owners of Garson and Levack mines, and the 
Coniston smelter. The merger resulted in a standardization oi method 
and equipment employed throughout the area, and led to greater ef- 
ficiency in all the processes involved. The following >'ear, a new nickel 
wsmelter and copper refinery were added to the installations at Copper 
Cliff. In 1931 , in a further effort to concentrate the production jwocesses 
at Sudbury, a major nickel-refining operation was transferred to Copper 
Cliff from Port Colborne, Ontario. Dunhig the war yc^ars, 1i)39 to HM5, 
the company's annual output of nickel was stepped up to capacity, 
averaging over fifty per cent above the pre-war yearly rate, in resj)onse 
to the United Nations' needs for this important metal. Concurrently 
the production of copper, platinum, and related metals was aho greatly 
increased. Since the end of World War U, the International Nickel 
Company has undertaken the continuous improvement of its facilities 
in the Sudbury Area, with the deepening of old shafts at the mines, and 
the sinking of new ones, the building of a new concentrator at Creighton 
Mine, and the construction of a new oxygen Hash copper smeller at 
Copper Cliff. 

While the greater bulk of mining activity in the Sudbury Area is 
controlled hy the International Nickel Comi)any, the operation of the 
Imlconbridgc mines and smelUT, begun in 1928, Ikks also inHuenct‘d the 
recent growth of population in the area. The smaller company produces 
less than 9 per cent of the ores mined in the area, but it supports directly, 
between 3500 and 4000 people by employment at its various workings 

Since the city of Sudbury lies in a relatively central location, (Kig. 2) 
within a radius of ten miles or less of each of these centers (with the 
exception of Levack Mine), and is connected with them by paved high- 
ways, its facilities are easily accessible to the smaller towOvS, fior these 
reasons, and because of its large business district, numerous recreational 
establishments, large schools and churches, and attractive vsuburban 
housing area, Sudbury is preferred as a residential center by many em- 
ployees at the outlying mines and smelters.® 

Besides providing more of the amenities of city life than the smaller 
towns surrounding it, Sudbury is without the transitory quality poswscssed 
by communities which have grown up around the open pits and shafts 
of the nickel mines, for such communities are destined to become de- 

®The relationship between Frood Mine and Sudbury illustrator this point rather 
well. The Frood-Stobie open pit mine was for many years the world’s largest single 
producer of nickel ore. The settlement around the mine has never been large however 
(see Table I), for most of the employees have lived in and around the city of Sudbury. 
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sulphurous fumes. (Sudbury Star Photo.) 
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populated when the local deposits of exploitahle minerals are eventually 
consumed. Sudbury is also without the unfavorable livint» conditioiLs 
characteristic of Copper Cliff, Coniston and Falconbridge 8), where 
the sulphurous fumes from the roasting beds of the smelters create certain 
obvious disadvantages. In addition to the unpleasant odor in the air, 
the gases from the smelter produce a toxic effect upon plant life, and for 
many square miles downwind from the smelters, the rounded rock hills 
and level sandy-clay hollows are almost completely lacking in vegetation 



Fig. S. Coniston. International Nickel Conipany’s stncUcr in tlistancc, Vit‘W 
southeastward. Smelter fumes and Hue soil material carried l)y the t)revailing soutliwest 
wind arc visible to the Icf t. 

Residential area in foreground is sufficienlly removed from the smelter to allow the 
sparse development of trees and grasses. 


(Fig. 9). The virtual absence of plant life creates still a further problem 
by allowing even light winds to whirl great clouds of dust atToss the flalvS 
(Fig. 8). Thus the combination of frequent local dust storms and un- 
pleasant odors in the air, with the great scarcity of vegetation is an 
environmental deterrent to a satisfactory life at the wsmeltcr towns, The 
resulting tendency for employees and their families to live in Sudbury 
away from these dksad vantages, has been a significant influence in the 
growing concentration of people there. 

Additionally important is the fact that the suburban expansion of 
Sudbury has been taking place in attractive residential areas like that 
along the wooded shores of Ramsey Lake, south of the city, where a 
growing number of homebuilders have been attracted by the esthetic 
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qualities of the landscape, sufficiently removed from the commotion of 
industrial 'activity at the mines and smelters. 

Sudbury's development as the leading commercial, political, edu- 
cational and religious center of the area has resulted largely from its early 
status as the focus of main routes connecting the area with other parts 
of Canada. In 1887, only four years after its founding, Sudbury became 
the terminus of a branch line of the Canadian Pacific Railway leading 
to Sault Sainte Marie (5). Other rail lines were built into the Sudbury 



Fig. 9. The bare rocky knoll in the distance and the sparsely covered clay plain 
in foreground are typical of the lands northeast of Copper Cliff. View southwest ward 
toward Copper Cliff. Ore train in the middle distance. 


Area in later years, and the city subsequently became an important 
division point on the Canadian Pacific. Its expanding function as a 
railroad center gave Sudbury a measure of economic stability which en- 
couraged the establishment there of a variety of small business enter- 
prises, marking the first stage of its development as the principal trading 
center for the nearby mining communities. 

While Sudbury has received the greatest concentration of recent 
population growth for the area, the mining communities of Levack, 
Garson, Murray, Creighton and Falconbridge, and the smeltering town 
of Copper Cliff have also made measurable gains since 1921 (Table I), 
mainly in response to the general expansion of mining activity discussed 
above.'^ Falconbridge Mine was the only one of the centers to begin 


^See pages 12-14. 
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operations after 192J. The rest have been functioning, allhouKh not 
continuoUvsly, since the I890^s. Thus the increased production of nit'kel- 
copper ores has not i*esulted in any major shifts in the distribution of 
population. With the exception of the newly-founded setllenient at 
Falconbridgc, the increased mineral output has resulted mainly in a 
consolidation of settlement around the principal producing nunesc’ 

As local deposits of ore become exhausted however, these cent(‘rs ma\’ 
be expected to lose their populations, and new mines likc‘ that at Imh'on- 
bridge will replace them/' Nevertheless, as long as usable ore cun lie 
supplied, the settlements around the smelters at Copper (diff, ('oniston 
and Falconbridge will endure. Known deposits of ore, aci'ording to a 
recent estimate of the International Nickel ('ompany (lb), will sustain 
the mineral output of the Sudbur\’ i\rea at the present rate of production 
for at least another fifty years. As mining is preeminent in the ssupport 
of population in the area, it may be inferred from this statement that the 
foundations of population capacity will endure for the next half-i'entury. 

Railroad activities centered at Sudbur^', Caprcol, and ('artier are 
second in importance to the mining industry in the Sudbury Area. 
C'^apreol, founded as a division point on the Canadian National Railroad 
in 1914, has been growing rather steadily since 1921, and is now a small 
town of more than 1800 (Table 1), Cartier, a small railroad center on the 
Canadian Pacific, has remained a village of from T)() to 500 people, for 
the past twenty-eight )'ears. Both of these ('enters, although locall>'' 
important in railroad operations, have exerted only a slight inlhien('(* on 
the trend of population growth in the Su(ll)ury Area since 1921, The 
city of vSudbury however, hec'ause of its central position and its proximitx* 
to the chief mining and smelter towns, has re<x‘ived the greatest ('oiu’en- 
tration of expanded railroad activity, providing an additional impetus 
to its rapid growth in recent decades. 

xAbout 93 per cent^ of the population increase in the Sudbur>’ Area 
since 1921 has taken place at Sudbury and the mining and smellering 
towns around it. The remaining population growth has occurred at rural 
villages such as Chelmsford, Azilcla, Skead, and Burwash (Fig. 2), and 
along the fringes of established farming areas, wherever |>ioneer farmers 

^It should be noted that Murray Mine, first commercial producer, ceased production 
after the first World War, It was reopened during World War II however, after the 
discovery of new methods for treating low grade ores, and is once again the basis of an 
expanding settlement. - 

See also the footnote concerning Frood-Stolnc Mine, page 14, 

^Two smaller corporations, Nickel Offsets, Limited and Ontario Nickel Mines, 
Limited, have been incorporated since 1938, to exploit hitherto untried deposits, 'fhey 
are not however in production at the present time, 

^More than 58,000 out of a total population increase of 02,000 has accrued at the 
chief industrial settlements. See Table I, pages 0 and 7, and the map, Fig. 2. 
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have struck out into the surrounding forests to clear scattered patches 
of productive land. 

The farm population in general however, has declined since 1921, for 
the number of people on farms and the total acreage of farmland in 1941 
was appreciably less than It had been twenty years earlier.^ Since 1941, 
only small unimportant gains have been made in the farming areas, most 
ol which have taken place in the townships of Balfour, Waters, Broder 
and Burwash (Fig. 2). The scarcity of arable land, the average growing 
season of about ninety days, and the acidity of the soils, limit the use of 
the farmland to the raising of relatively few crops and the rearing of dairy 
cattle.^ These limitations, coupled with the use of new farming tech- 
niques requiring fewer workers for planting and harvesting, and the 
attraction of less arduous occupations in the nearby towns, have been 
largely responsible for the decline in farm population. 

There is still uncleared, potentially useful farmland available for ad- 
venturous pioneers who would be willing to clear the forest and farm the 
land within the limitations existing in the Sudbury Area. Perhaps, as 
the urban population continues to grow, creating larger demands for their 
products, more farmers will appear on the land, and help to reverse the 
present general decline of the farm population. 

Since 1921, when the major outlines of the present pattern of settle- 
ment had been established, the population of the Sudbury area has 
increased from 25,087 to 87,147, a gain of 62,000 (Table I). If we examine 
the curve, Fig. 4, expressing population growth for the area since its first 
settlement in 1883, and compare Fig. 4 with Pearl’s idealized curve of 
population growth (14), Fig. 5, a distinct relationship between the two 
may be clearl>^ seen. Pearl has shown, that under any given economic 
adjustment to the land (for example, the mining-railroad-farming econo- 
my of the Sudbury Area), population growth during the period that such 
an economy is dominant, develops in a fashion that can be expressed 
mathematically by a curve resembling an elongated S (Fig. 5). The 
curve, Fig. 4, is thus seen to resemble an S-curve, like that in Fig. 5, 
For purposes of illustration, the remaining half of the curve is plotted 
as a broken line, and from examination of this figure, certain observations 
may be made regarding the population trends for the Sudbury Area 
as a whole. 

In general, the Sudbury Area appears to have reached about the mid- 
point of population growth, suggesting that during the next sixty-six 
A'ears, (a period equal to the present age of the settlement), numerical 

®Farm population in 1921, 5,885; in 1941, about 4,580. Farm land in 1921, 
203,637 acres; in 1941, 160,583 acres, Canada, Bureau of the Census, Bth Census of 
Canada, Vol V, pp. 242-244; 8th Census of Canada, Vol. LX, pp. 1042-1043. 

®See page 9. 
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gains per decade will probably decrease, leading to the gradual stabiliz- 
ation of the population around the year 2015. The total number of 
people in the area would then be, theoretically, double the present figure, 
or 174,294. According to Pearl, stabilization would continue as long as 
the dominant economy of the area remained unaltered. But these hy- 
potheses must be evaluated in the light of certain practical considerations. 

Since the Sudbury Area is primarily a mining settlement, and over 
two-thirds of its population is supported directly by mining activities, 
the exhaustible nature of the mineral resources forming the basis of 
settlement is a hict of singular conwsequence in an anahsis of population 
trends for the area. It has been noted, page 18, that the present rate of 
nickel-copper ore production may be continued for another half-centur\ * 
Unless this appraisal is revised, a decline in mining may then be expected 
to begin around the end of the present centuiy', leading to eventual 
abandonment of mines, smelters and refineries. The life-expectancy of 
the mining industry here may be extended by the discovery of new <le- 
posits of reserves or further technological improvements, or it, may be 
reduced if the present rate of productivity is increased to answer either 
the peace-time or military needs for nickel, copper, platinum, and related 
metals. In any case, the nickel-copper deposits of the Sudbury Area 
must eventually be exhaiKsted, and since most of th(* present pojiulation 
of the area Is supported by the mining industry, a Iarg(‘ decline in popu- 
lation may bo anticipated when the mining base has betm removed. 

For the ])revsent however, continued gains may be expe('ted, although 
at a eledining rate of growth per decade until the theon^tii'al maximum 
of more than 174,000 is reached around the year 2015, providing that the 
present ccononi)' remains essentially the same, and that major ciber- 
rations do not appear. 


SUMMARY 

The Sudbury Area is at present the most important mining area in 
Canada. It is also one of the more populous settlements on the C'anadian 
Shield, and Sudbury, its chief city, is the largest in the Canadian portion 
of that sparsely populated region. 

Its populationlias grown by continually larger increments per decade 
since 1921, when the present pattern of settlenKuit had become es- 
tablished. An analysis of its population trends, in the light of Pi^arFs 
theory of regional population growth, indicates that the Sudbury Arc^a 
may double its present population soon after the turn of the next centur\\ 
This analysis is predicated however, upon the continued dominunc'e of 
the present economy, — mining, railroad operation, farming, and some 
forest industries,— throughout the period of population increase. When 
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the exploitable deposits of minerals have become exhausted, however, 
and the mining base thus removed from the present economy, a large 
segment of the population will be without support. Such an important 
change in the economic foundation may be expected to result in a major 
decline in population, followed eventually by an adjustment to a new 
economic base. A new cycle of population growth would then develop 
having characteristics similar to those of the present cycle. 
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Most of Biisin in tlu^exlrvjiie southwestern t'onuT of British 

(%>!unihia has I1 k‘ iowt‘st ruinfall in Canatla (iurinj; mifl-sunimer.'** In 
partirulur Saanieh IVninsula with a little ovhm* one* inch of rain has an 
aeiite nnnsuin* <lefiri('n<*>' in July and Aii^nsl ni)t\vithHlancIinj:> that it 
lies within lOO miles f>f tiu* Baeifu' ( )eean and issitiiata^d in the belt of the 
\\'i\sit*rlies. Rainfall incri‘nst‘s in the northwestern atul northeastern 
parts ot iho Basin arid InM'omes ino<lerately heavy alon.u the mountain 
slopes. 



Fig, 1, Physi( 4 »raphic Divisions: 

A. Bast Coast Lowland of Vancouver fsUuul; B, Gtilf Islands; C. Lower Fraser Valley. 


‘‘•"i'lie summer season of 1951 was very dry. For exam'ple, Vancouver Airport re» 
corded only 1.04 inches of rain from June 1st to August 31st and no rain from June 
I5lh to August 12th. 
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1 UANSACTIONS OF TIIK RoVAL CIaNADIAN iNSHTtri'K 


TOFOOFAIMIK' SKTTINO 

Basin (I'i.u;. I) is a ])artially sul)inta'.U(*(l (l<»{)ression Ixini^ 
between the mountains of Vancouver Island and (he Ohanpic Peninsula 
on the southwest and the ('oast-Cascade Mountains oil {lu‘ norllic'asl. 
It is part of the ("oastal IVench physiot'raphic* division and <'oiiiprisi‘s: 

Bound and Oeor^ia Strait, and lhn*e eniert;ed sections in Brilisli 
Columbia, the ICist Coast Lowland of X^ancouver Island, llu^ (kilt 
Islands and thi‘ I.ower I'^raser Valley. Fhe to[)omraphi(‘ trend, as in tht* 
rest of British Columliia, is southeast -northwest , 

The mountains to the southwi^sl ris<* to over 2,r)()() ft*et iii mcKst 
sections on Vanc'ouver Island 2) and to ovim* 5,0(10 fei‘t on the 

(}Iympi<' rVminsula in Washington. I'he ICast (\>ast Lowlami of Van- 
couver Island, averaging eight miles in width, is ('omposed of man\ small 
basins sejiarated In' eastward extemling spurs of the Island Mountains. 
Its rough topogra])hy has local climatic signifu'am'e. Most of thi‘ (iulf 
Islands b'ing just off shore are monadnocks whitdi tyjiuxilly rise to over 

1 .000 feet. 

The Coast -C/ascade Mountains form virtually a solid wall <mi the 
northeastern edge of (k^orgia Basin. The Lower Krast‘r \kIKn extemds 
inland from the southeastern portion of the Basin. A largi^ part of tlie 
Valley coiusisting of Recent d(‘lta has a (lat surfma* and lies l(^ss than 
25 feet above sea lev<T A raivSe<l della averagi^s 250 fet‘t am! has a rolling 
topograplu'. Hills rise (o 1,000 hn^t on (lu* margins of tlu‘ \'all<n‘ and two 
mountains, Sumas ami Ve<kler in the eas(<*rn part, ex(HH'd 2,000 fei't. 
The (oast and Cas('ad(f Mountains reach over 5,000 feet imnie<liately 
to the north and .south of the Valley respe('tiv(‘ly (Mg. 2), It narrtnvs 
to the east until at nop<^ it becomes a canyon whitT pien'es the (‘oastal 
Mountain block. 

DlSTKIIUmON OF KAINFALL JN JULY AND AUGUST 

July and August are the driest months throughout Crcorgia Basin. 
Less than five per cent of the annual precipitation falls during these two 
months; 75 per cent falls in the six month period from October l<.) Man'll, 
Fig. 3 shows the distribution of rainfall for July and August, Saanich 
Peninsula averages less than 1.2 inches, Nanaimo L7 incht‘S, Stevc^ston 

2.1 inches, Vancouver 2.9 inches, Cumberland 3,0 inches and tkiilliwack 

3.2 inches. The southeastern ('orner of Vaiu'.ouver Island is the driest 
section; rainfall increases to the northwest along the east ('oast of Van- 
couver Islaml and to the northeast in the northern and eastern swrtions 
of the Lower Fraser Valley, 
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MKTlCOROLOGICAIv AN!) TOPOGRADlltCAL CONTROl^S 

The Pacific anticyclone is the dominant mctcorologk'al control in the 
warm season. Jt normally covers the entire North Pacific Ocean in July 
and August and conseciuently few frontal disturbances peiuMrate the 
southern coast of British Columbia. Northwest erh' wiiuls blow steadily 
along the C'oast and surtace water off shore ivS displaci'd to the south- 
west (1 & 3j resulting in an upwelling of fairly cold water. Polar Paefifu' 
air which is moderateh' unstable over the ot)en oc(;an heiYnnes 
stable in the lower levels when it crosses the ('ohl water. Such a (con- 
dition precludes precipitation. Only a very strong onshore wind can lift 
the air over the coastal barrier and cause orograi)hic rain. 

OccasionalK' the Pacific' antic'vclone weakens in summer; thim do 
pressions impinge upon southern British ('oluinbia and rain falls over the 
southern Coast. The vsouthwestern slopes of the Vancouver' Island and 
Olympic ranges receive cop)ious amounts of rain but the nortlu^astern 
slopes receive very little. The air being unstable continues to rise afti*r 
being 'Touched off” at thcvsc topographic barriers or ovea* the warm land. 
Towering cumulus and cumulonimbus clouds soon form frcmi whicdi 
heavy rain falls. To the east of the axial ranges tlu* clouds continiu* to 
ascend but having lost much moisture on the seaward inclines ilatltai out 
to form altocumulus or, on occasion, cirrus types. As a result only a 
few showers occ'ur in sheltered districts. 

Saanich Peninsula, the driest vSi^ction, lies din*<‘tly to the tioiilu^ast of 
the Olympic Mountains and is well prot(‘tit‘(t from rain-lHsiring south- 
westcTlies. I'o the norllnvest along the (‘ast c’oast of VaiK'ouvta* Island 
rainfall increases for two r(‘asons: mountains to the' soutluvc'st are lower 
than the Olympic's; the latitude is slightly higlu'r than Saanich Pt'uinsula 
and consequently there is more eluuu'e for c'yelonic' ac'tivity (c‘S|K'(aalIy 
trailing ends of ocTlusioiis). In the bower ITaser ValUn' rainfall inc'reasc's 
noticeably from the southwestern section to the northeastern and easterri 
portions. Southwesterly air currents moving intc^ the Valle)' are forced 
to ascend at the Coast Mountains and much moisture is rek*ased. Bc'fore 
its rise the air probably absorbs some moisture from the vStrait of Ocorgiu, 
but this factor does not ac(x>unt for rainfall distribution in the' Valle\ 
otherwise I-adner (2.2 inches in July and August ) would receive as rnudi 
rain as Chilliwack (3,2 inches). 

UAtNKALL VARIAinUTY 

Examination of rainfall data for Victoria and Vancouver shows that 
in a twenty-year period from 1918-37 negative variability at Vidoria was 
44 per cent, positive 34 per cent; at Vancouver negative was 12 per c'ent, 
positive 42 per cent. The arithmet wal mean of rainfall (July and August) 
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Fig. 4. (a) Daily distribution of rainfall at Victoria. The graph is based on the 

total rainfall for each clay (24 hour period) from July 1 to August 31 for the period 
1918-1937 (inclusive). 

(h) Histograms of rainfall variability for Victoria for (H>-year period (1882- 
1947). For example in July during that period the rainfall was between 0.0 and 0.2 
inches in 25 years. Broken lines indicate arithmetical mean, 

at Victoria for the Iwenty-^’car period wuvS 1,1(> inches, at Vancouver 
3.00 inches. Rainfall was below this value for 12 of the 20 years at Vic- 
toria and for 10 years at Vancouver. The least rainfall (0.0(5 inches) for 
July and August at Victoria since records were first taken in 1882 was 
noted in 1893 and the niOvSt (2.80 inches) in 1932. Fig. 4b indicates 
graphically the rainfall variability at Victoria for July and August from 
1882 to 1947. 

DISTRIBUTION OF RAINF.MJ. AT VICTORIA IN JULY AND AUGUST 

lug. 4a shows the daily distribution of rainfall at Victoria for a 20- 
year period (1918-37). As a rule rainfall decreases after the middle of 
July and begins to increase after the middle of August. Jn a 31 day 
period from July 16 to August 15 or 50 per cent of the time only 21 per 
cent of the rain for the 2-month period was recorded; 79 per cent in the 
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remaining clays. On the average ().2() imiies falls from jul>’ Hi to 
August 15 inclusive; 0.t)B inches in the remaining period. 

In the same twenty-year interval at Victoria the averagt^ period with 
rainfall less than 0.01 inches was 2*S consecutive <la>'s; a( Vaiu'ouver, HJ 
roiivSeciitivc days. In ]!)2f> at Victoria there were 17 consecutive rainless 
days. Rain normally falls at Victoria on only 1 1 days in tlu* two-month 
period; or in GO hours (2) which is approximatc^ly \ per cent of die total 
numixn* of liours. 'Pypically Victoria has GB9 hours of bright sunshiiu‘ 
in July ancl August. Furthermore the ('eiliiig is unlimited 75 \)vv cvnl oi 
the time indicating the general lack of low and michlle (*louds. 

TIIIC THORNTinVAlTJC KORMtU.A AS AVViAKU TO Till-: AREA 


Application of the 'riiornthwaile formula (1) to cliinati(' <lata of tin* 
area illu.strates the acute \vat(*r (letH'ieiK'y in tlu^ sumnuT’ inontli,s. \‘ic- 



Fio. 5, Selected Iwoliiieb of Moisture Heticieiicy in the Area atT<»r<iinj» iu 
Thornthwaite formula. 
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toria has an averaj^e water deficiency of 25 centimeters (10 inches) which 
develops in late June and continues until mid-September. Fig. 5 shows 
isolinevS of water deficiency for the Georgia Basin Area. Greatest de- 
ficiency^ occurs in the southeaslcrn part of Vancouver Island decreasing 
to the northwest and to the northeast in th<j Lower Fraser Valle 3 ^ 

CLIMATIC TYPES 

Three fairly well-defined climatic l>'pes a.re found in the area: the 
(\>ol Mediterranean, the Transitional and the Maritime (F'ig. 6). 

The Cool Medilerranoan type is confined to Saanich Peninsula, ft 
ha.s a Csl) (Jimate according to the Koeppen vlassilicalion and 
a(Yording to the new 'Fhornthwaite classili cation. Both systems ac- 
('cntuate the summer dry period in their definition of this particular 
climatic type. Normal rainfall for the two-month period (July and 
August) is less than 1 .2 inches. 

The landscape reflects the climate. Natural vegetation is a forest- 
grassland transition with Garry oak (Queu'm garryana) and madrona 
(Arbutus menziesii) being the dominant trees. The oak- parkland en- 
vironment possesvses a profusion of flowering plants. Yellow broom 
(Cytisus scorpamiss) introduced almost a century ago is widespread. 

Mature soils in the Saanich Peninsula area are a part of a Prairie 
Suh-5<one of the Brewn Podsolic Zone of the Pacific C^oast. **Thcy are 
characleriml by dark brown to black surface colours with brown to 
y<*lU)wish sub-soils. They are moderatel)' acid to neutral in reaction 
(])! I 5.1 to 5.9), high in organic matter and gcinerally low in their content 
of bases” (5), Downward movement of minerals is arrested because of 
the low rainfall in the summer months. Dehydration causes chemical 
precipitation in the form of iron concretions giving a yellowish to i-eddisli 
lirown colour in the sub soil. 

The natural environment is similar in many ways to that of parts of 
Mediterranean Jiurope, Coastal California and central Chile. Summer 
temperatures are on the whole lower but the summer dry period is for 
the most parbjust as pronounced. The oak- parkland vegetation and the 
‘"prairie” soils with lateritic tendencies support the inclusion of the area 
into the Cool Mediterranean classification of climate. Situated at lati- 
tude Saanich Peninsula represents the furthest poleward advance 
of a true Mediterranean climate on the earth's, surface. 

The Transitional type comprises the East Coast Lowland of Van- 
couver Island to just north of Comox and a narrow fringe of Mainland 
C'oast including the extreme southwestern section of the Lower Fraser 
Valley. This climatic type is essentially transitional from the true 
Mediterranean climate of Saanich Peninsula to the fully developed 
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For list of diuiatic stations si;c iu'<'rmipiinvin|j koy. 


Ki’y In CUnuitk .Sltiliuiis. 


1. 

Vu:U)ria 

IH. Nanainuj 

25. Seymour Isdls 

2, 

ICsquiinaU 

J l. Purksville 

20. VaiK'ouver 


Sookc 

15. Pori Albert 1 ! 

27. Van<‘ouver Airport 

4. 

jiunes Islaiul 

l(k C'umberland 

28. Stevestfin amMiarry Ptaut 

5. 

Sidney 

17. Onnox Airport 

29. Ladner 

fh 

Patricia Bay Airpfirt 

18. (ape i*azo 

80. White Ruck 

7. 

Shawinif»:an Lake 

11). Campbell River 

31. Stave Falls 

8. 

Cowiclian Ikay 

20. Savary Islaiul 

32. Abbotsford 

9. 

Duncan 

21. Powell River 

33. Agassi?! 

10. 

Ganges 

22. Vananda 

34. ('hilliwack ^ 

11. 

Chemainus 

28. Sechclt 

35. H(jpe 

12. 

Cowichan l.ake 

24. Britannia Beach 



maritime climale of the remainder <»f the Coast. Mo.st .station.^ tire 
rlassiliod as Csb (Koeiipen) but as (B 2 l} 3 bii)Ui^Ha' ('rhornthwiiile). 
Normal rainfall (July and August) vane.s from about 1.2 iiitdu-s to 2.8 
inches. 

Douglas fir {Pseudotsuga taxifalia) is the domimmt .species in the 
forest of this area. The summer period is too dry to allow the develop- 
ment of huge shade trees such as western red cedar (Thuja pHcaUt) and 
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hemlock {Tsuga heferophylla) which prevail over the rest of the British 
Columbia Coast. Douglas fir, because of its light-demanding qualities, 
is intolerant of such species. 

Mature soils are Brown Podsolic. Such soils are heavily leached, 
acidic and low in basic elements. However, leaching is stopped in the 
summer because of low rainfall and very slight laterization is evident. 

The remaining parts of Georgia Basin have a Maritime type of 
climate: upslope on both margins to the mountains proper, and in the 
northern and eastern sections of the Lower hVaser Valley. Such areas 
are classified as Cfb (Koeppen) and ABi'ra' (Thorn thwaite). Rainfall 
in July and August is much less than in December and January but is 
normally over 2.8 inches, 

Douglas fir remains as the dominant species but is encroached upon 
by western red cedar and western hemlock in the most humid areas. 
Amabilis fir {Abies amabilis) and mountain hemlock {Tsuga meriensiana) 
are found on the higher slopes. Maple {Acer rubrtim) and alder {Alnus 
ridbra) have invaded many logged areas as a second growth. Soils are 
intensely leached, acidic and low in basic elements. A grayish hard-pan 
layer occurs from 2 to -I feet below the surface. 

In conclusion, IcvSS rain falls over (icorgia Basin in July and August 
than on the rest of the coast of British Columbia and Saanich Peninsula 
is the driest part of Canada in mid-summer. The Pacific antic^'clone is 
the principal meteorological control; topograifiiy acTOunts for local 
distribution. 
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DICSC^RIPTION AND RKI.Al'lONSM IPS 0!^ DIROFILARIA URSI 
YAMAGUTf, 1941, AND A REVIEW OF THE GENUS 
DTROFILARIA RAILLIET AND HENRY, 1911* 


Roy C. Anderson 

Department of Parasitology, Ontario Research Foundation 
Introduction 

On July 12, 1948, Mr. C. D. Fowle of the Department o{ Lands and 
I^'orcsts, Province of Ontario, collected several filarloid worms from the 
subcutaneous tissues of a black bear, Ursus a. americanns Pallas taken 
in Algoncjuin Park, Ontario.** Since the first discovety% these worms have 
been recovered in great abundance from all of some twenty bears col- 
lected in Algonquin Park by various members of the Ontario Research 
Foundation. Blood smears were made on which microfilariae have been 
found. These specimens appear to be identical to three female specimens 
removed from Ursus torquatus japonicus Schlegel from Japan and de- 
scribed as Dirofilaria tirsi Yamagtiti, 1941. Since Yamaguti only described 
the female of this species, the males and microfilariae are desc'ribed herein 
and a more extensive description is given of the females. This species is 
conq)ared with closely related species. 

Since the creation of the genus in 1911 by Raillict and Henry there 
have been two main revieWvS of this genus, that of Lent and F reitas (1937) 
and Desportes (1940) although I'aust gave an excellent review of the 
heartwornis in 1937 a.nd Mendonca gave a useful list of the .species In 
1949. However since there have been several changes in the contents 
of the genus since these earlier reviews and since certain points ol nomen- 
clature require clarification it seems desirable to review briefly the genus 
again at this time. 

Through the courtesy of Dr. E. W. Price, Assistant Chief, Zoological 
Division, Agricultural Research Center, Beltsville, Maryland, Dr. J. F. 
Teixeira de Fi-eitas, Institute of Oswaldo Cruz, Rio de Janeiro and Dr. 
Eduardo Caballero, University of Mexico, the writer was able to obtain 
specimens of Dirofilaria repens Railliet and Henry, 1911 and D. aru- 
tiuscula (Molin, 18/58) for ('onqiarison with the Ontario filarids. 

*The author is grateful to ihe Research Council of Ontario for the fmancial support 
of this work. 

****This material was demonstrated at the twenty-sixth annual meeting of the American 
Society of Parasitologists, Chicago, Illinois, Nov. 1951, (Anderson, R. C.^ — A Species of, 
Dirofilaria from the Black Bear {Euarcios a. americantis) . J. Parasitol. 37: 25. Supple- 
ment, 1951.) 
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Matkriai-s ani> Methods 

Adult filuriue wore i)rcsurv<^d iu a mixture of YiV (> ah^ohfjl (So parts; 
and .t^lycerine (15 ])arls]. Both i»h('erine aii<l l)e<n‘h\v<»od <'rt‘os(ite wt^re 
used individualh' as c!earii\e: aj>ents, iMirrotdariae studun! on 

Cdcmsa-stained blood smears. The blood smears from iiifc<ii‘d bears WiW 
made some time after death and fixed a short time latm*. 

A^irious types of measurements of iine(|iial valiu* havt* Ihh^u us(*<I in 
describing species of Dirofihiruu In the present stud\^ most of tin* tra- 
ditional measurements are given in orrler tf) facilitate a. comparison with 
species described in the literature even though some measurements sihuu 
supertluous and others so variable as to b(» of little valu(\ The oesophagus 
is not clearly divided in all .species of Dirojilaria, 'To facilltaie (’oniparisons 
with these speeies, the total length of the oeso}>hagus is given as well as 
the lengths of its two ])ortions. 

All data on adult worms are based on mature individuals as determined 
by the presence of s]>erm ('ells and embryos. 

Review ok the History and Nomen(!i.aturk or i'uk 
(jKNUS DirojUitrm 

The genus Dirofilaria was established by Kailliet and HenrsA HH H 
"rhey de.signated DAmmitis (Lcidy, l<S5t>) as tht‘ (\‘pe spiH'u^s and in- 
cluded the following in the genus: />. nui^nlhnesi (R. Blanciuinb IHOlb; 
D, corynodes (Linstow, hSDi)); D.i^niNiilosa (Linsl(m‘, Itldb); f), ktH*/zi 
(Rodenwaldt, HHO), for D, kuehii (kodenwaldt, lUMl); !>. rejn^Hs Kaillitd 
and Henry, 19I1, All the.se spe('U‘S ex<'<‘pt the last were nmirned from 
the genus Filana Mueller, 1 787. 

A f(?w months latiu* kailliet ami Ihmry added l>, sfriafa {Molifr, 1K5KI 
a!ul I), sudiinemis (Linstow, lild2) {se<* Shipley I9{)2], both of which had 
l)e(‘n ]>la('ed previously in the genus Filnrm> 

In 1914 Neumann ]ilaced Filaria ochmanni l^'iiileborn, 1908, iu tlu* 
genus Dirofilaria although Gedo(4st haid ('orreeOy all<«'ated this sf)ei*ic‘s 
to Microfilaria in 1911. 

Stiles and Hassall in 1920 (pp. 139, M7-149) placed Filaria recmidita 
Grass!, 1890 in Dirofilaria. These authors failtnl to include in tlieir species 
catalogue either D, striata (Molin, 1858) or /). sndanensis (Linstow, 1902) 
and they made no mention of the placing of Fihtria achmanni h4*il!t4K)rri, 
1908 in the gtmus Diraftlariafi 

Boulenger in 1920 destTibed Filaria subcuUtnen Linstow, 1899 {nec 
l^irona, 1894) from the porcu])ine. Boultmg(*r’s material was later d(‘sig- 
naled as Filaria suhdermata by M()imig {H>2I) who nn'ogni/.ed that 
Filaria subcutanea was an occupu*d name, ('anuvan (1929) placed this 
species in the genus Dirofilaria. 

*fhey g^ave erroneoinsly the year of H)09 for D. achmanni 
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\ orke anrl Miqilestone (H)2U) rcvitn\x‘cl the species in the genus but 
neglerlecl to list D. ochmanni (h'ullelK)rn, 1908). Thay added the species 
D.websten ((\)l)l)ol(b 1879) and D. sen pice ps (Leidy, 188G), that had 
been in the genus Filaria but excluded D. recondita (Grassi, 1890) which 
thc\' placed in the genus Dipefaloneina. 

hroin 1920 to 1937, when Lent and Freitas published their review of 
the genus, the iollowing two sjiecies were removed from the gen us Filaria 
and placed in Dirofitaria: D. acuHnscnla (Molin, 3858) Chitwood, 3933; 
D. spiroaiuda (Leidy, 1858) sub judice Faust, 1937. During the same 
-period several n<i\v si)ecievS were described; D. nasuae M^^zza, 1920; 
D. ^enettae Bas lis, 1928; D, (?) digitata Chandler, 1929; D. spinosa Cana- 
van, 1929; D. hystrix ('anavan, 1929; D. pan got Vogel and V\\gelsang, 
1930; D. honnei Vogel and Vogelsang, 1930; D. macacae Sandground, 
1933; D. pagumae vSandground, 1933; 77. minor wSandground, 1933; 
D.indica Chakra vartN”, 1930. 

Lent and FVeitas (1937, pp. 45, 48 '19) reduced D, nasuae to a s>“ 
noiu'iu of 77. immitis (Leidy, 1850) and D. hystrix ('anavan, 1929, to a 
synonym of 77. spinosa Canavan, 1929. 1'hey did not mention D. och- 
manni (I'ulleborn, 1908) or 77. stibdermaUi (Monnig, 1924) in their I'eview. 
The>' likewise did not rc‘ferto Imust’s placement of 77. spirocauda (Leid>', 
1(S58) sub judice. 

lunist (1937), in tlu^ same \’ear that LeJtt and Freitas presented their 
revi<nv% proposed that th<' genus Dirofilaria be split into the two subgenera 
Dirofilnriii and Nochfiella, I'o the sul)gemus Dirofilaria he designated 
/). immifis (l^eid>^ 1850) as the type and to the subgenus Nochfietla, 
D. repens KailHel ami lltmry, 191 L lie ])la('ed the heart worms in the 
subgenus Dirofilaria, numeh'; D.immiiis (Leidy, 185(9; D. magalhaesi 
(K, BIancliar<l, 1890); D. pongoi Vogel and Vogelsang, 1930; 77. spiro- 
cauda (Leidy, 1858) sub judice. 'rius author <Ud not include D. nasuae 
Mazza, 1920 an<l D.indica Chakravart^^ 1930, two heartworms wdiich 
were cc)nsi<iered valid at that time. The remainder of the species, which 
occur in subcutaneous and cutaneous tissue, he placed in the subgenus 
Nochtiella. 

h’rom 1937 up to , the time of writing a number of species have been 
described as new' and placed in the genus Dirofilaria, namely: 77. asym- 
metrica Kreis, 1938; D. sciwtitendeni Vuylsteke and Rodhain, 1938; 
77. louisianensis Faust, Thomas and Jones, 3941; 77. Yamaguti, 3941; 
D. tenuis Chandler, 1942; D.freitasi Machado de Mendonca, 3949; 
77. spectans Freitas an<l l.ent, 1949. Jn addition the followdng wspecics 
were remov<>'d from tli<^ genus Filaria and placed in the genus Dirojilaria: 
D.incrassata (Molin, 1858) Saiulgrouml, 1938; 77. conjunctime (Addario, 
1885) Desportes, 1940. 77. louisianensis wms placed by Faust in the sub- 
genus Dirofilaria. The remainder of those described since 1937, except 
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D. freiiasi and D. speitans, \vhi<‘h lx‘lon|L» in th(‘ DirojUnrin, 

may be refcMTod lo tlui subj^euus Nachtieila. 

Johmsoii ami Mawson (1938) pl;u‘ecl /). wehsferi as a s\non\in ol l)ip- 
etalonema roemeri (Linstow, I9()i)). Baylis (193i)» ]>. 3) mlurtHl /). indira 
Chakra varty, 193(), lo synonymy with /). immitis (Linrh*, IXabK Tliis 
same author (p. 5) placecb with (jualirication, iX (l^h'dlidiorn, 

1908) as asynoinm of JD. repens Railliet and Henry, 1911. I)esporle‘s 
(1940) considered D. (?) digitata to be more akin to Dirojilarinfarnim 
lAibimov than to Dirojikiria, iMiially, Sandosham (lOol, pp. 23 2o, 
fig. 2) reducexl D. pongoi Vogel ami Vogelsang, 1930 to a s\ non\ tn f4' D, 
immitis (Leidy, 1850), 

SeiCCTKS IN TUK SUIKJKNir.S DIHOMEAklA 

1. D, inimitis [\An(,\\\ 1850) 

Filar id canis rordis Leidy, LS5(), p. 118 

FiUiria papulosa haenuiiira cauis-damenitk a Ctvwh)^ and Delafniid, 1K52 (nee P\ papUlosn 
Rudolph i , 1 802) , pp. 0- 1 4 
Filar ia immitis Leidy, 1850, p. 55 
Filaria spirocauda Lekiy, 1858, p. 112 
Filar ia cordis plwcae }o\y, 1858, pp. 100*180, pi. IB, Figs. !-*(> 

Filaria papiliosa haemaika Schneider, 180r>, p, 87 
Filaria haematica Leuckart, 1807, p. 102 
Filaria sanquinis CohbtJkl, 1800, pp. 48, 02--8 
Filaria hebetata Cnhbold, 1878, p, 070 
Filaria spirocauda Cohbold, IH70, p. 814 
Filaria sp. Horst, 188U, p. 10 

Dirofilaria immitis (Leidy, 1850) ami Henry, lUIL p. 8H0 

Mkrojilaria vmmiiis Neiinuutn and Muyer, 101 I, pji. 870, 888, 400 
Dirofilaria nnsuae lt)20, pp, 85- 41, 0 hgs, 

Dirofilaria pongoi V’n^el aiui Vogelsang, 1080, pp. 480 8, Figs. I 2 
Dirofilaria indica Chakra varty, H)80, pp. 57 OO, Figs. I 2 
Dirofilaria spirocauda (Leidy) sub jutlice Faust, 1087, pp. 181 9 

Hosla; Ctitm Jamiliaris I,., C.Jlondanux Miller, ('. (irar/iytirux (■ 
Chrysocyon hmchyums) , C. dingo Meyer, C. .sjj. (japunese \v(j1I ), 
C. omdentalis Ri<^hunlson, Vulpesvulpes{\„), Feiis atius domenHcnx 
L., F. oncai^ Panthera onca), F, tigris { = Panthern ligrh), Nasun 
sp., N. narica{L.) , Fongo pygmaeus (Hoppiiis), Ondatra zibet hicu L., 
Zalophus californianns (Less(m), Phoca vitvlina Cystophorn 
crisfata (ICrxIeben) 

Distribution: (’osniopolitim 

In 1868, Leidy described as Filaria spirocauda worms renutvf'd from 
the heart of the common seal {Phoca ntulina). Joly (1868) desKTilied the 
worm as Filaria cordis phocae. Cobbold colleelctl tills worm from the 
right ventricle of the crested seal (Stemmatopus cristatus • Cystophora 
crisiata). He first named it Filaria hebeiata but later referred it to l.eid>-’s 
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species, kailliet (1899) ])r()VHlc(l the hrst nioryhoIoR'ical description of 
this species unci reported that he had observed the worm in Paris. 
Faust (1987) concluded, on the basis of Railliet's description, that the 
iilaria described by the latter beloiycfed in the genus Dirofilaria. Faust 
showed that a Iilaria from the heart of the California sea lion (Zalophns 
calijornianus) was indistinguishable from the type material of D. immitis. 
Since the t>^pe material of Filaria spirocaiula has not been located the 
systematic position of this species is questionable. Faust considered the 
evidence strong enough to warrant the placing of I.eidy's species as 
sub judice In the genus Dirofilaria. ks early as 1925, however, Joest 
reported the occurrence of D. immitis in the heart of Phoca vituHna and 
later Bisbocci (1939) also reported D. immitis in this same hc3st. D. spiro- 
cauda is probably a synonym of D. immitis and it is placed as such here. 

Desportes (1940, p. 515) doubted the placing of D. nasuae by Lent and 
FVeitas (1937) as a synonym of D. immitis. He considered that the figures 
given of this worm by Mazza (1920), if accurate, offered sufficient justifi- 
cation for keeping these worms separate. The discovery by Caballero 
(1944, ])p. 109“-114) of D, immitis in the heart of Nasua narica from 
Mexico would lend to strengthen the decision of Lent and Freitas. 

Faust (1937) reviewed and added to the known host distribution of 
I), immitis. (loblc* (1942) reported for the first time the occurrence of 
D. immitis in the muskrat, 

2. D. magalbaesi (R. Blanchard, 1890) 

Filaria marsdhnesi K. BlanrhanI, 189(>, pp. 771, 782- -3 

Dirofihriu nmgadutr.Hi (R. Blunchurd, I8U<i) Railliot aiul Henry, Bill, p, 386 

Host: Homo sapiens L. 

Distribution: Brazil 

3, I), louisianensis I'aust, Thonuus and Jones, 1941 
Dirofilaria loiiisianmsLs Faust et al., 1941, pp. 115--I22, F'igss. 1-2 

Host: Homo sapiens i.. 

Distribution: United States 

In 1941 Faust described a case of human heartworm infection from an 
aged woman and life-time resident of New Orleans, Louisiana, He de- 
scribed the single male specimen as D. louisianensis. Earlier de Magal- 
haes (1887) had recovered a single male and a ©ingle female from the 
heart of a child iti Rio de Janeiro. Blanchard (1890) proposed the name 
Filaria magalhaesi for these worms. They wei'c later placed in the genus 
Dirofilaria by RailHet and Henry (1911), and in the subgenus Dirofilaria 
by Faust (1937). I'hese two records apparently represent the only known 
occurrence of a member of this genus in the heart of man. Faust (1937) 
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coiU'hKlcd (hat tlie iiu'kWiU'o of human htsirtwonn inUrtion must lie 
i\\t:eedin^ly rare. If, as I'aust pointful (>ut,<li^ Ma^i;alhaes' worm mui (hat 
from New Orleans rrnikl he identified as D. imnntis an explanation oi 
the two isolated human infections wouhl he readih* afforded . . uameK 
that this worm, which is a common parasite of tlo,us in South Ameri(’a 
and ^southern Cniled Stales, may, under appropriate circumstanci^s, 
become a parasite of man.*’ AUhoiit’h both spiwies havi* aftiniti<\s with 
D. immitis the present spe<Mfie crittuda Si‘ein to rctpiin^ (hat fdariae 

be regardeil as distinct from each otluu* ami Ih inimitis, 'Phe discovery 
of D, immitis (syn. D, pongoi) in the heart ol the oranmmtan (Ptmp^o 
pygmaeus) In \ot*el and Vo,t»elsan.i>: (19.40) and Sandoshani (1 0.11} is of 
interest as it shows that the do^ luxirlwonn ma\ o<'(‘asionall\ parasiti/t‘ 
members of tlu' order 1 Vimates* 

4. D. freitasi Machado de Meiidonca, lOM) 

Dtrofdaria freitasi Ivlachaclo de MeiidoiK’a, 1040, pp. 047 (>51, pi. 12, FiK'''. 1 

Host: Brady pus tridactylus L. 

Distribution: Brazil 

This species, wdiich is very akin to /). immitis^ is the onh spe<‘ies in (lu' 
vSLibgeniis DirojlUirin that has not been reported from tin* heart or major 
blood vessels of the host, haviiyi* been collertt‘d from tin* abdmninal 
cavity. Dibbell (1011, p. 208), however, lias n^ported, apparenlK lor 
the first time, the ocxnirrence of I), immitis in (lie abdominal (Mvit\ ot 
its host, a O-monthadd doj;*. 

1, hVeilas aiul (amt, iOlO 

IHrofiluria spretans Freilrisand biMit, 1010, pp. 377 380, I I*^ 

Host: Pteronura brasilmisis Zim, 

Distribution: Brazil 

Like the abo\e species /L spetUuis is exlreuudy similar to /). immitis. 
It is presumal)h* distinguished from it in the distribution of the uvnital 
papillae. It has lieen collected from tin* rij»ht; ventriHe and pulmonars^ 
arteries. 


SPKCIKS XN Tiriv SXTHGKNUS NOCUTIICIXA 

L D. acutiuscula (Molin, 1858) 

Filar in acutimeuk MoHn, 1858, p. 388 
Filaria suh-'tayassu M.C.V. in Molin, 1858, p, 388 
Filaria suis4ahhUa M.C.V. in Molin, 1858, p. 388 
Filaria cams M.C.V. in Molin, 1858, i). 388 
Filaria dolichosoma Stossi<4i, 1002, pp, 11-12 
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Filarhi sp. Hiaun<‘r, UM2, p. 407 

MkrajUuria spp. Carina and iVhu'icl» 1017, pp. 734-0 

Microfilaria latiiaudaia Mazza, Roniaiia and Flora, Jl)32, pp. 991, Fig, 1 

Dirofitaria acuiiuscula (Molin, 1853) Chitwood, 1933, p. 63 

Fiiaria can is Stiles and Baker, 1935, pp. 982, J102, 1110 

Filar ia acutiuscula (Molin) Stiles and Baker, 1935, pp. 982, 1 102, 1110 

Hosts: l^ayassus fajncu (L.), T. alhirostris (llHg.) 

Distrilnition: South America 

I.eul and Freitas (1937) discuss this species at length in their review 
of the genus Dirofilaria. 


2, DAncrassata (Molin, 1858) 

Fiiaria incrassata Molin, 1858, p. 389 

Dirofitaria incrassata (Molin, 1858j Saiidground, 1938, p. 422 

Hosts: Bnidypns tridactytm L., Nasiia naricn (L.), N.rufa Desm. 
Distribution: Brazil and C tnitral America 
('aballero (HH7) gives a much needed redcscription of this sitecies. 


3. D, scajHceps (Leidy, 188(>) 

Fiiaria scapiccl)s L(Mds% 1880, p. 308, Fig. I 
Fiiaria scapiceps vide Hall, 1910, i)p. 180, 185-7, Figs. 243-0 
Dlroftlaria scapierps (Leidy) 'S’’()rke and Maplcstone, 1926, p. 394 
(?) Mkrofilaria sp. Si'hwartz and Alirata, 1931, pp. 299-303, Fig. 1 

Hosts: Lepus sylvaiinis Dacha., L. cam pes Iris Dacha., Syhdiagus 
Jloridanas alacer (Bangs), 5. mallunis ('Fhomtis) 
Distribution: North America 


•I, />. wy ( r Jnstow, 1899) 

P'ilaria coryriodcs Liustow, 1899, pp. 23, 28, pi. 6, Fig. 00 
Fiiaria corynodvs Linslow, 1903, p. 116 

Dirofilarla corynodes (Liustow) Railliet and Henry, 1911, p. 386 

Hosts: Cercacebus ftiUginosus Geoff., Cercopithecus campbelli Waterh., 
C. nictif am L., Semnopithecus alhocinereus Desm. 

Distril)ution: Africa 


5. D. sudanensis (IJnstow, 1902) 

Fiiaria sudanansis Liiistow 1902, see Shipley, 1902, pp. 005-6, pi. 7, Fig. 9 
J^lrofilaria sudavmsis (Linstow) Ruilliel and Henry, 1911, p, 487 

1 lostvs: FeMs leo L. Panthera led), (?) Hyaena sp. 
Distribution: Africa 
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(k D. ^mnuhsa {lAiisiow, IU(H») 

Fiktria granulosa Liustow, 190(>» pp. 259-7, Fij^* 18 
Dirojllarut granulosa (Liiistow) Railliot and Henry, 1011, p. 3S9 

Hosts: Felis pardm L» 

Distiilmtlon: Asia 

7. /). (Rodcmvaldt, HUdi 

maria kuehii Kodenwaldt, 1010, pp. 520-535, 1 0 

Dirofilarki kitehl (Rodciiwakit) kailliet and HcMiry, 101 !, p. 38(» 

Dirofilarin kuelzii (Rodcuwaldt) Seurat, 10 H), p, 341 
Dirofilaria kmhi (Kod<*nwaldt) IahW and Freitas, 1037, p. 47 
Dirofdarm kiiehi (KodenwalcU) Oesportes, 1040, p, 521 

Host: Cephalophus Smith 

Distribution: Africa 

F. kuehiivc'A^ first descriliecl from Cephalopbus maxwelli In Kodcmwaldt 
(H)IO). Raillict and Henry misspelled tht» spetdilr nanu^ kuelzii 

and used the name kuelzi for the same tvorni which lhi*>‘ placed in 
Dirofilaria. Seurat (19l(i) gave the combinutiou Z). kaelzU (Rodctiwaldl, 
1910) to the same species. Both Lent and Freitas (I9H7) and !h‘spoiieH 
(H)40) referred incorrecth' to the worm as I), kaehi^ Seurat is given credit 
for placing the specncs in Dirofilaria siiK’e h(‘ was l!u‘ lirst to ust» th<‘ 
correct spedfu' name with the generic name Dirofilaria. I'olbwing the 
piXK'edure of Stiles a.nd Ihissall (1920, p. 3 la) tlu» correct c'ouihinatUMi lor 
the Dirofilaria occmriw^ in CeplmtoptiHs maxwelli is given het'e us karhJi 
(Hocleinvaldt, 1910) Sinirat, 1910. 

S, P. repens Raillud aiul Henr\, 1911 

Filar ta tmijundivar Addariu, 1885, p. 134 

Dirofilaria re pens RnillitU and Uuiiry, lOil, p. 3H7 

Dirofilaria repens Kailliet and Henry, lOil, pp. 485 487 

Fiktria repens Brann, lOIT), p, 313 (nee D. repens Kailliet and Henry, 101 0 

Dirofilaria re pens Railliet and Henry, Vogel, 1027, pp, 85, 80 7, 0 40 

Dirofilaria acuHusrula MCjunig, 1034, pp. 241-2 (nee Molin, 1858) 

Dirofilaria acutinscula Neveu-Leniaire, 1030, pp. 112(1' 8, 1307, 1453, 1451 (nee Melin, 
1858) 

Dirofilaria conjmictime (Addario, 1885) Desportos, 1040, pp. 3H0"'404, Figh. 15 

Hosts: Canis famiiiaris L., Homo sapiens I.. 

Distribution : ( k>smopolitan 

Hhitwood (1933) concluded that D. repens was a synonym (sf D.nrii^ 
tiuscula (Molin, 1858) but Lent and hVeitas (1937) have pointed <nit 
<lifferences which seem to justify the retention of tht‘ two species. Mihinig 
(1934) and Neveu-Lemaire (1930) accepted the vS>nf)nymy of Lhitwood 
and the name of D. acutinscula associated with these authors’ names is 
placed in the synonymy of D. repens. It is interesting to note that 
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('hit wood l)ase(l his ('onchision on subcutaneous worms found in Lynx 
canadensis which he believed were indistin^^uishable from both D, repens 
and D. acutiusculn, I'his would si!i>j:»est that one of these species, more 
probably the former, may parasiti7>e Lynx canadensis. 

Skrjabin, Althausen and Schiilman (1930, ])p. O-l 1) reported the first 
case of D. repens in man. Later Harent and Bres (LWG, pp. 303-3J8) 
described the occurrence of /). repens in a soldier and suggested that 
man\' pre\"ioiis cases diagnosed as D. conjunctivae (Addario, 188")) may 
be realh' infe<iions with D. repens. Skrjabin (1947) re-examined the 
systematic position of the immature female lilariids frequenth' referred 
to as /L conjunctime and concluded that thcvse worms should be regarded 
as htdonging to D. repens, "fhese findings are in agreement with those 
of Desportes (1940) who ('oncliuled that this filaria could not be dis- 
tinguished from D. repens on any morphological basis. Kotlan (1951) 
described a male lilariokl worm from a human in Hungary and although 
a specific determination was not made the vStriking similarity of this 
specimen to both D. repens and D. conjunctivae was noted.* 

9. D. subtler mnfa (Monnig, 1924) 

Filaria aubcitianea Liiustrnv, 1899, pp. 23, 28, pi. 9, Fig. 72 (nee Parona, 1894) 

Xfkrofilaria sp. IMinuuer, 1915, pp, 123-130 

Filaria suhcutaitea vide* Hall, 1910, pp. 180-183, 190, Fig. 240 

Filaria subcutanea vide Boulenger, 1920, pp. 492-4, Figs. 1-2 

Filaria snbtkrnmtn Monnig, 1924, p. 454 

Dirofilitria siihvutaHm (JaiKstevv, 1899) Canavan, 1929, pp. 91-1 

Dirojilnria taiimitanva (Linstow, 1899) Bfmlenger, 1920 (vide On navan, 1929, pp. 91-4) 
Dirofdnria spinosa ("ana van, 1929, pp. 91-3, 101-2, pi. 5, Figs. 10-14, pi. 8, Fig. 47 
Diraftfitria hy.drix C*anavan, 1929, p. 92 

Dirofilaria repmis ( anavan, 1931, p, 222 (nee RailUet and Henry, 1911) 

Host: lireilihon darsatim L. 

Distribution: North America 

Plimmer (1015) reported the occurrence of microfilariae in the blood 
of a C'anada porcupine (Jiretlmon dorsahim). Later Boulenger (1920) 
collected and described worms from the subcutaneous tivssue of this same 
animal. He referred IhCvSe specimens to Filaria subcuianea Limstowq 1899 
{nec Parona, 1894). Hall (1910) had suggested earlier that F. subcuianea 
Linstow, 1899 from the porcupine was probably a synonyan of Filaria 
martes Cbuelin, 1790, from Ilystrix cristaia. He also ])oiuted out that 

'“After this paper had gone to pre.ss two papers relevant to the tujconoiuy of D. con- 
junrtivae hnvi^ come to the writerts attenUoii; (3) Lopcjs-Noyra, C. R. and Balcfissar 

Rnbio, M. “La clirohlanostH coujunctival, nueva afecdon humana"'. Revista 

IbcSrica dc Lanusitologia, 11:360-386. 1951. (2) Faust, R. C. eL ah “Unusual find- 

ings of fdarial infection in man“. American Joiiruai of Tropical Medicine and Hygiene, 
1:289-249. 1952. 
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F.mhvntanea I.insKnv, IS90, was a honioiniD of F, siiln uhinea Paroaa, 
1894, whicli is a synonym of F. niarfes. Hall advanc'd a^u^ainst rcnainin^i* 
Linstow’s material until its relationship with F. mnrtes was ascH‘rtaine<L 
Monnig (1924) gave a detailed devscription of Fihtria martes i inielin, ITiH), 
and noted that the worm desc'ribed by Boulenger was <listjiul from 
F. martes. Accordingly he proposed the ('ombination FilarUt suhtlermnia 
(syii. F. siibciitaneav. fJnslow, 1S99) for the porru]>ine material, ('anavan 
(1929) considcrexl Boulenger’sspc’Timens to hedistiurt fnan von Linst<avV 
and apparently in ignoranc'e of Mchinig’s eomljination he proposed the 
new combination of Ditofilaria hysfnx n. sp. (or these specimens. ( 'anavan 
gave the erroneous c'itation DirojUaria subaiianett (Linstnvv, 1H99) 
Boiilenger, 1920, thus implying that Boulenger had ina<le the <'oinbinalioti 
with Dirojilaria. Ac'tuuIIy Boulenger was conviticed of the identitv f>f 
his material with Filaria suhciitanea lanstow, IKtHI and there is tio 
evidence that he ever placed this species in thc^ geiuis Dirojilaria. It now 
seems likely that Ckinavan was thc^ first to recognize tliat this speckles 
belonged in Dirofilaria, In addition to renaming BouIeng<u'’s sperinums, 
Canavan also designated some of his material from the porcupine as 
Dirojilaria spinosa n, sp* Two vears later he reporteil Dirojilaria rapeas 
Railliet and Henry, 1911, from the porcujnne. 

Lent and hVeitas (1937, pp. 4<S-49) considered Filaria subaitanea as 
an occupied name and D, fiyslrix and ('ana\'’an’s P. repens Railliet and 
Henry, 1911 as slight variants of the species oi'inirring in the porcupine 
which they designated as D. spinosa ('anavan, 1929* Lent and Lreitas 
were api)arcntly unaware of Monnig's eiirlier roinlnnation. d'he 0 , 0111 * 
plete citjition for the Dirojilaria oceurring in the porcupine is />. sab- 
dmnata (Monnig, 1921) Canavan, 1929. 

Desportes (1940, ])p. o2I 2) uccejited the nonuniclalure of CanavMU 
and fx'nt and Lreitas in discussing this speedes. 

Machado de Mendonca (1918, pp. t>47 4>rdj, in listing the species in 
Dirojilaria gave the citation D. subdermata .Mramig, 1921*’ apparently 
in reference to this species. 

10. D. genettaeAhiyW^, 1928 
Dirofdaria genettae Baylis, 1928, pp. 205-0, Fig. 17 

Host: Genefta Hgrina pardina {^C, stalmantH pardina?) 

Distribution: Nigeria 

1 L D. bonnet Vogel and Vogelsang, 1930 
Dirofikria honnei Vegd ami Vogebang, 1930. pp. *183*5, Figs. 3 4 

Host: Mus raff ns L. 

Distribution: Java 
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12. /?. wwma/e Sandj^rouml, J933 

Duofihria macatae Saiulgrouiid, 1U33, pp, 575, 571), F'ic**. 28 

Host: Maaica assarnensis cooHdgei (M(<1cll<uiclj 
Distribution: IiKlochinu 

13. D. pngumae SnMjyroixni], 1933 

Dirofilnria pa ma c Sdwd^vonnd, U)33, pp. 575 -5, 579, Fig. 29 

Host: Pagumalarvaia (iray 
DivStribiilion: Iii(lo(‘lnn«i 

1 4. /). minor Sarulgrouncl, 1933 
Dirafdaria minar SaiKis^roiiiKl, 1 933, pp. 575-0, 579, Fi^*. 30 

Host: P'e/is hengalensis Kerr 
Dist ril>utioa : I rutochina 

15, I), asymmetrica Krels, 1938 
Dirojilaria asymmetrim Kreis, 1938, pp. 340-9, Fig. 1 1 

Host : Cepfmhpluis grimmia I.. 

Distribution: Africa 

10, D. Viiylstekc and Rodhain, 1938 

Dirajilatia st Iwufinuk n i VuyUivki* ixml Rodhaiin 1938, pp, 357-300, Figs. 1-5 

Host: Colobtis polyhomos (vSrhreher) 

Dislrilmtion: Afri<-a 

17. D. ursi Yaniagnti, Hill 
Dirofilnria ursi Yaniagull, 1911, p, 433, Fig. J 

Host: L'rsus torguat us japonic ns Srhlegel 
Distribution: Jaj)an 

18. D. /amw ('handler, 1942 
Dirofikirln temm Chaudler, 1942, pp. 202-3 

Host: Procyon I, I of or (L.) 

Distribution: United vStatcs 

SPJi;ClKS INQUIRKNDAK 

Two siK^cies connected with the genus Dirojilaria are of questionable 
validity. The history and synon>'nn" associated with them arc as follows: 
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1. J), sti'iata (Molin, IKo.S) 

Fihiria striata Molin, 1858, pp. iiSS-'O 

Soknoncmn striatum Diobiu}*, 1861 » p. 705 

Dirofdaria striata (Molin, 1858) RaiUiet and Henry, 101 1, p. 487 

Hosts: Felis concohr L», F. macrum Wicrl., Lynx ritfns (Srhn4H*r) 
Distribution: lirazil 

In 1926 several female worms found in the sulHnitaneous tissut* of 
Felis pardalis of Surinam were studied liy van 11iiel ,and ndVrn^l to 
Filaria striata Molin, 1858. Desi)ortes (1940, p. 519) ronsidered that 
these worms oi van Thiel could not be refern'd to Dirojilaria, Molia’s 
(1858) and van Thiers (I92t)) material nHpiin^ more stmh^ b(*fore tlnar 
identity is certain and thc^ .generic placing; of both lots of material re(}uirt‘s 
confirmation* 


2, Microfilaria ochmanni (hulleborn, 1908) 

Filaria ochnauni FCilleborn, 1908, pp. 644-5 
Microfilaria ochmanni vide Gedoelst, 191 1, p. 107 
Dirofilaria ochnumni (Ftllleborii) Neumann, 1914, p. 809 
Microfilaria ochmmni Fiilleboru, 1908, vide Witenberg, !98'1, p. 238 
Microfilaria ochmanni Gedoelbt, 191 1, vide Baylis, (t)39, p. 5 
Filaria ochmanni rdillehoni, 1908, \ide Baylis, 1939, p. 5 

Host: Cants fa miliaHs I.. 

Distribution: Afri(\T 

Idle combination Filaria odinuinm was Riven \>\ bTilltdiorn (1908) to 
mk'rofihiriae found in the bloo<l of a doR from Africa, d'his spcides was 
allocated to Microfilaria in 1911 by (ledoelst and iilactHl in (lu‘ Rtmns 
Dirofilaria by Neumann in 1914. taler in 1934 VVitenberR listed ibt^ 
combination ''Microfilaria ochmanni Kulleborn, 1908” as a parasite of 
the domestic dog in Palestine, apparently in reference Ui this spe(*ies. 
Baylis (1939) placed, with doubt, "Filaria ochmanni (iHilleliorn, 1908)” 
and "Microfilaria ochmanni Gedoclst, 1911” in the vsvnonymy oi /Wre- 
filaria repens Railliet and Henry, 191 h In the present paper Filaria 
ochmanni Fulleborn, 1908, Microfilaria ochmanni (l'ai!e!x>rn, 1908), 
Gcdoelst, 1911, and Dirofilaria ochmanni (Fulleborn, 1908) Neumann, 
1914 are considered correct un<l sNTionymoius names, ddiere appisans to 
be no record of the adults of the microfilaria described by Idllleborm 
Thus the generic placing of this species in otlnu- than Microfilaria is 
imwarrantetJ. Moreover, Baylis’ s>'nonymy appears t<j lie unactvjilable 
since Ftilleborn described his microfilariae as being slKsathed whereas 
those of JD, repens are unsheathed. 
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Dksckii’Tion ok Mai-ks and Microfilariae and Redescription 
OF I'^iMALES OK Dirofilaria ursi Yamaguti, 1941 
(Figs. 1-18) 

Description: Dipctaioneinat idae Wehr, 193.5; Dirofilariinae Wehr, 
193.5; Dirofilaria Railliet and Henry, 1911. Body long and attenuated, 
gradiuilly increasing in width throughout the first half of body hut 
tapering in the .second half, t'uticic with distinct longitudinal ridges and 
delicate circular grofives which cut across the ridges imparting to the 
('ulicle a “beaded" ap])earance. Oral opening minute, hounded by a 
delicate circular membrane. Insignificant cejihalic paiiillae consisting of 
four pains of submedial papillae forming an inner and an outer circle 
radiating from oral oiiening. Amphids lateral; in line with innermost 
papillae. Oeso]>h;igus usuallj' distinctly divided externally into glandular 
and nut,scular portions. Phasmids prominent, occurring ventro-Iaterallj' 
on tip of tail. 

Male (30 specimens): Length 51-8(> (68) mm.; body width .19-. 28 
(.24) mm. at nerve ring, .33-. 48 (.38) mm. at end of oesophagus, 
..32-. 11 (.37) mm. in middle of body. Anterior end, round and blunt, 
measuring . 1 2-. 17 (. 14) mm. wide immediately posterior to the anterior 
enlargement of the muscuhir oesophagus. Total length of oesophagus 
.93-1 ..5 (1.2) mm.; nmscular jiortion .32-.. 54 (.44) mm. and glandular 
portion ..57 .93 ( .72) mm. long. Muscular oesojdiagus enlarged anteriorly 
to a thickness of ,0 I0- -.072 (.0.50) mm.; deciTasing in thickness in middle 
regions Inil enlarging to a thickne.ss of .043-. 097 (.008) mm. posteriorly, 
(llaiuhilur oesophagus .079- , 13 (. 1 1) mm. wide anteriorly and .094--. 1.5 
(.12) mm. ])osteriorlv. N(‘rve ring .22-. 30 (.30) mm. from anterior end 
ICxcretory pore minute and located in region of nerve ring-. Cuticle with 
.58-02 bruncheil, longitudinal ri<Iges l4-30(19)/e apart. C'audal end of 
worm coiled and provkled with well-developed caudal alae. Anus .0.58- 
.070 (.070) mm. from posterior extremity; body width at anus .081-. 12 
(.098) nmi. Large, jK-dunculate iiapillae, which are variable in number 
and usually arnuiged asymmetrically, occur ventro-laterally along caudal 
end of worm. One side usually has more of these large papillae than the 
other. I'hc first anterior papilla is relativeh' large, the others graduall;!* 
decreasing in size. In ten specimens the number of right and left large, 
ventro-lateral papillae are resix*ctively as follows: 8-7, 10-7, 9-9, 9-9, 
8-7, 8-9 (l'ig.s. 1-0), 9-.5, 7-9, 8 -8, 9-.5. 'Phe above papillae occurring 
prcanally are re.six!Ctively as follows: 7-6, 9-0, 8-8, 7-7, 6-6, 7-6, 8-4, 
6-7, 7-7, 8-5. I'wo large oval-shajied, sessile papillae occur immediately 
behind anus. Smaller pc^lunculate papillae variable in size, number, 
position and shape but consisting basically of three jjairs arranged in 
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tlie form of two triangles oe<'nr hehiiKl the anus and lattuMl to the middiia* 
(Figs. 3, 4). Spicules dissimilar in sbe un<l shape; tht* left measuring 
.40“. 48 (.44) mm. and the right . 14~. 18 (. 10) mm. in limgllt. Proximal 
third of left spicule consists of a long tulx^dike shaft (c‘alonms) with an 
irregular enlargement at proximal end (the head or <Nipiiu!unU. 11 h‘ 
shaft continues as the blade (lamina) which is separated into two latiu'al 
bars l)\' an oval vacuity. Both bars are connected In^ a flat, transpartmt 
plate originating in front of th<‘ vm'uity and exleuding dislidly. right 
bar continues caudally as a whip-like structure; tlu* left l>n.r is connected 
to the main part of the blade by the latcralK' extending plat<* mentiomxl 
above and decreases in size distally and becomes confluent with the 
right part of the blade at alniut two-thirds of the length of tin* s[)icnk‘. 
The right spicule is vStoiit and hoat-shajied, tapiM'ing to a blunt point 
from a thicker and rougher proximal base; in ventral view it appi‘ars vvi<li‘ 
and flat wdth a shallow medial groove on the surface whii'h isopen prox- 
inuilly but gradually closed distally as the two edges of the groove come 
into contact to the right of the mul-line of the vspicule. Ratio lH»twtH‘n the 
spicules varies from 1 : 2.5“ 1 : 3. 1 wdth a mean ratio of 1:2.8, 

Female (30 specimens): Length 117“224 (170) mm.; IkkIv width 
.29“. 44 (.34) mm. at nerve ringt .33- .48 (.38) mm. at eml of oeso- 
phagus, .40“. 70 (.01) mm. at position of vulva hud .4(i .71) (.55) mm. 
in middle of body. Anterior end, round and Iflnnt, measuring .17 -.25 
(.21) mm. \vide immediately posterior to the anterior enlargmiuml of 
the muscular oesophagus. Total length oesophagus 1,11.0 (1.4) mm,; 
muscular portion . 12“ . til (.52) nun. and glauduhir p<Htion .05 1.1 
(.84) mm. long. Muscular oesophagus enlarged anteriorh^ to a thicknes.s 
of ,005--. 090 (.078) mm., deereavsing in llti<-kness in tlu^ mitldle parts 
hut enlarging to a thickness of ,055- . 1 1 (.083) mm. posteriorh . C #lan<iu* 
lar oesophagus .lO-.lO (.13) mm. wi<h anteriorly and .087 .10* 
(.13) mm, posteriorly. Nerve ring .20*. II (.35) mrn. from anterior end. 
Kxcretoi-^^ pore minute and kxxiled in region of nerve ring, (hit ink* with 
70“72 longitudinal ridges. The vulva, w^hich is conspicuous, is 1.3^3, 1 
(2.1) mm. from anterior end, and opens into a long vagina the course of 
which is variable. Two extremes exist ; one in which the vagina is dire<ied 
posteriorly and another in which it is directed anteriorh* (Idgs. 9ri0). 
The vagina continues into two voluminous uteri at al)Oiit one-sixteenth 
of total length of worm. Females ovoviviparous, the eggs CM'Curring in 
the posterior regions of uteri only. The remainder of the uterus is full of 
hatched embri'os. Caudal end of wmnn (iirved <lor.salI>’; tail .072 . 20 
(.13) mm, long; body width at anus . I2“,23 (. 10) mm. 

Microfilaria (15 specimens, (Jiemsa-stained); l,englh 185*- 292 (23!)) 
and unsheathed; maximum width 4.6“0g; body width greatest in an- 
terior half of body the posterior half tapering to a delicate tail. CTit5(‘le, 
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finely striated transvcnsely. Nuclear column composed of about three 
rows of more or less distinct nitclei most of which are oval-shaped and 
dirccte<l parallel to longitudinal axis of body. A clear space occurs 
between anterior extremity and nuclear column in which a varioiish'- 
shaped nucleus or group of nuclei frequently occurs. Relative position ol 
fixed points as follows: nerve ring =« 19.0-24.4 (22.0)%; excretoiw 
pore = 27.5““S‘1.1 (30.7)%; excretory cell == 30.0-38.0 (34.8)%; first 
‘^genital ceir^ -= 59.1 -70.5 (04.0)%; anal pore = 71.7-82.5 (78.5)%; 
last tail cell = 85,5-1M.8 (90,2)%. Tail of microfilaria tapers markedly 
and mu'lear column is reduced first to two row's of nuclei and finally to 
one row of rouuch irregularly spaced nuclei. Final nucleus often isolated 
from other nuclei, "rhe remainder of tail usually transparent, 

1 lost : b^rsus a, amencaniis f^allas (dVpe host: Ursm torguatus japon- 
inis vS('hk^gel). 

Location: (Connective tissues, especially those around the cervical 
and brachial lymph nodes. 

Locality: Algon(|uin Park, Ontario, t'anada (type locality: Japan). 

Specimens: Parasitology Department, Ontario Research Foundation, 
'Toronto, Ontaiio. 

('OMPARtSONS AND RELATIONSHIPS 

In 1941 Yamaguti <U*scribed as Dirofilaria ursi n. sp. three female 
woniis renu)ve<l from the abdominal cavity of Ursus iorquafus japonicus. 
Measuri^ments of the* parasites from Ontario and Jai)an are remarkably 
uniform (Table 1). Moreover, Yamaguti's description of the anterior eiul, 

'PABLE I 

(’'OMPAKISON OK pEMAEK SkECTMENS D. Ursi YAMAGtn'l, 

1941 from Onlario and Japan 



Ontario 

Japan 

'rotal length 

li7-22t mm. 

210-220 mm. 

Maximum width 

,40-. 70 mm. 

.65-. 75 mm. 

Width at nerve ring 

.29-. 44 mm. 

.37-. 45 mm. 

Nerve ring* 

.29-. 41 mm. 

.31-. 35 mm. 

Length muse, oCvS. 

.42-. 61 mm. 

.57-. 62 mm, 

Ant, width muse, oes. 

65-96 M 

66-76 ju 

Post, width muse. oes. 

55-1 10 M 

70-85 M 

Length gland, oes. 

.(>5 '4,1 mm* 

.97-1.2 mm. 

Ant. width gland, oes. 

. 10 16 mm. 

. 1 mm. 

Post, width gland, oes. 

.09-. 16 mm. 

. 1-».13 mm. 

'rail 

.07-. 20 mm* 

.12-. IS mm. 

Vulva* 

1, 3-3.1 mm. 

2 , 1-2 . 4 mm. 

Embryos 

, IS-. 29 inm. X 4.5-6 jj. 

.21-. 23 mm. 


* Distance from the aiiterior^end. 
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tho form of the vajL^iiui and other details are in a<‘(*ord uitli thost‘ of tiu* 
writer However^ he <loes not mention the (mtieular ruiges and transv<‘rs<‘ 
i^rooYcs which have been found in the Ontario specinuaLS (wcept to sa>' 
that the aitide is finely striated thronghout/' It is felt that too 

much significance cannot be attached to this point of disag retancait 
because of the <lifficully in obseiwing these structures and bet'atise it is 
not clear what he means by . , striated throughout.'' 

Except for differences in the measurements ol embryos V^unaguti's 
description would also fit the females of either/^, relnnisur Z>. sithdermniti. 
Since the females of several vspecies in IHrofilaria are similar it is i'oir 
<'elvuble that the Ontario vspeedmens belong to a dilVenmt speca'i^s than 
th<it desc.ril)ed In' Yamaguti. However, siiuv tlu‘n* is cI(ks(‘ agnamumt 
between Yamaguti's data <aml those of tlu^ wriU^r it is propos<*d that tlu* 
Japanese and Ontario vSpecimens should be ('onsid<‘rt‘d to belong to tin* 
same species until actual differences of specifu' value are dem()ns(tMte<l. 

I'aust (1937) in dividing the genus Dirofilnria into two subgenera 
Noehtiella and Dirojilaria, note<l three distinct morphologic'al <diararters 
which serve to distinguish the two suhgenera. They art? as follows: 
(1) “S(>ecimens in NorhiieUa are consistently imu'h smaller. (2) 
is a profound bilateral asymmetiy* in the mimher and <lislrilmtifm o( tlu* 
caudal papillae of s[)ecimens in the subgemis Noehtiella whereas \hvrv is 
only slight, although usually appreciable, a,symimdr> in (lu»st‘ struetures 
in the subgenus Diroftlaria, (3) Th<* structure of tlu* larg<*r spi<nde in tlu* 
subgemis Noehtiella is imudi more acauninatt* (tu* <'Vi*n filiform) at its 
posterior end.” /). arsi lias all the ehanuders of tlu* subgenus Noehtiella 
and it belongs in this subgimus. 

Seventeen sjiecies, <*xeluding Ih aesi are a.t pres(*nt aet'oinmndat<‘d la 
the subgemis Noehtiella. 1'hese specit‘s have a \vi<le host <listribution as 
follows: 

URi MATINS -D. rnaeaca^ I), vary nodes, 1). seho/tterideni 

tiNdULATA - I), aetitiusenla, D. asymmetrica, I). knehJi 

RODiCNTiA bonnei, D, subdermaia 

LAGOMORiu-rA* “ D. scapiccps 

RDKISTTATA - D. incfassiita (also report(‘cl from Nasua spp.) 

CARNIVORA-- D, tenuis ^ D. pagumae^ D, minor, D. grannhsa, 

D. sudanensis, D. genettae, D. repens (also reported frotn man). 

All these specicvS appear to be <listingiiishable from Jl arsi. lumr 
species, D. subdermata, D, acuHuscuIa, I), repens and I), genettae are so 
similar morphologically to I), ursi that careful comparisons betw<Hm 
them are required^ ('fable 11). 

Dirofiluria subdermata 

D. subdermata is a common parasite of the porcupine in Onturit) anti 
its relationship to D. ursi is of particular interest. BouleiiKcr’s sjxjcimens 
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TABLE n 


CoMFARAi rvic Micasuricmfnts (IN' MNfs. ) OF />. ursi YAMA<iUTr, 1941, D. repGfis 
Ratiliel and Henry, I9JI, I), ncutiuscula (Moliii, 1858), 

D, iieneitac Bayiis, 1928, and D, sitbdermaia (Momnig, 1924) 


Species 

/), itrsi^ 

D, repeats 

D. acK- 

D. genettae 

D. siihdermata^'^ 




ihiscula 





Raillictand 

Lent and 

Bayiis, 


Author cited 


Henry, 1911 

Freitas, 

1929 




Lent and 

1937 





Freitas. 1937 




Male 

Length 

51 StWOS) 

48-70 

30-53 

4 1-49 

41-60 (54) 

Max. width 

.33-. 18t,.3K') 

.37-'. 15 

.27-. 34 

.3-. 32 

.28-. 42 (.30) 

LiMijith <U‘s, 

. 93-d. 5(1. 2 1 


1.3- 1.7 

.85 

.97-1.4(1.2) 

L<Mi 3 j;th tail 

.058 -.070 (.070) 

,000-. 085 

.1 

.00 

.002-. 081 (.071) 

k, preanrd piqitllae 

0 dl 

2-0 

4-7 

't 

5-7 

L. preatuil papillae 

4-S 

4-5 

4-7 

4 

5-7 

Left spicule 

.40--. 48 (.44) 

,43-. 59 

.35-. 02 

.49 

.29-. 47 (.40) 

Right hpit'ule 

. 14-. IS (.!()) 

.18-. 21 

.13-. 21 

.18-. 19 

.12-.16(.15) 

Ratio spicuh*'^ 

1:28 

1:2.5 

1:2.0 

1:2.0 

1:2.8 

Female 

Length 

1 17-224 (170) 

100-170 

85-120 

110-115 

117-185(150) 

Max. width 

.10--, 70 (.55) 

.40 -.05 

.50-. 53 

. 4-. 43 

.44-. 07 (.54) 

Vulva*' 

1 .3-3. 1 (2.1) 

1.5 1 9 

1.5-2. 3 

1. 8-2.1 

1.0-2. 4(1 9) 

1-ength tail 

,072 .20 (.13) 

.055-. 090 

.112 

.00- 07 

.080-.l9( 15) 

Ltmglh oe^. 

Microfilaria 

1.1 1.0 (1. 4) 

1.0 4.5 

- " 

- - - 

1, 1-1. 0(1 .4) 

hmgth 

, 185 .292 (.239) 

.300 -.300 

.288 


.24 5-. 270 (.201) 

tiiax. width 

4 041 jU 

0.5-*8^t 

5g 


4 dig 

^ILised ou a sliuly of 30 male and 30 female specituens front some 

20 black bears. 


’’"^Bahed on a Hludy of 23 male and 14 female spcdineus from 1 ijorcupines, 
’^’^‘'^Distanre from anterior eml. 

have not hecm available to the writer and ('anavaiTs material has not 
been kx^^tecL Iknvewr the data given by Linstow (1899), Boulenger 
(1920) and (Tina van (1929) agree so closely with that obtained on 
examination of the lilariidsof Ontario porcupines that there seems little 
doubt that; we are dealing* with the same species. livery measurement 
given b\' these authors fulls within the ranges found in the Ontario 
specimens from the porcupine, Bouleuger, however, descrilies the oeso- 
phagus as . * not divided into anteritir and posterior regions'' whereas 
Oanavan notes when pro])osing D. spinosa that the oesphagus is clearly 
divided into two portions in his specimens. However an examination 
of the Ontario specimens in both the bear and the porcupine vshows that 
there is often a minority of preserved specimens which do not show this 
division dearly. Boulenger describes the cuticle as appearing . smooth 



52 


1 KANSACTIONS OF TllK KoYAL UaNADIAN IXSTirU TK 


except under high niagnitications when a tine transverse slriaticni is 
apparent/’ Under the coverslip and surrounded l)>' ck^aring inedinin the 
cuticle of the Ontario nematode has this appearance althougli in ])la<'es 
where the cuticle is free of clearing medium distinct ridg(^s whi(*h ar(‘ cut 
transversely by circular grooves can be seen (the present'c* of these ridges 
has been confirmed by cross-sectioning (log* 19)}. ('anavan does tuM 
describe the cuticle. Boulenger states that tluTe are . . fonr suhmedian 
papillae” whereas Uanavaii states that there are . . six papilla(‘ arouml 
the simple mouth opening: two iaterab and four sn])median.‘’ The 
Ontario specimens have four pairs of subniedial papilhu* an<l two latia'al 
amphids (Fig. 21), I'he Ontario specimens agree morpho!ogica,ll\- in all 
other particulars with the descriptions of the earlier authors and it is 
assumed that we arc dealing with the saim^ .specit^s. 

A com])arison of the tilariids from the bear and the ponaipine shows 
that these two si)ecies are morphologu'alh' very similai*. Hie temales o( 
these two species iippear to be indistinguishable morphologically* a 
feature common to other species of Dirofilaria. F’limmer (1915) reported 
the occurrence of microfilariae in the blood of the porcupine but he did 
not describe them. Highby (UM3) clearly distiixguished the microfilariae 
of D, suhilermata iVom those of Dipetahnemn arbiita IHghhy* 1913, by 
three features:-— “iU/. arbiita has a cephalic' spac'e whic'h is longer than 
its width while that of MJ\ spinom is shorter than its width; the tca-minal 
nuclei at the* poslcnnor end of thc' nntdear c'olumn of Mf, arhuta prt'scmi a 
more scattered appeuranev than the? more c'ompact ammgtuncnt sewn 
in Mf. .spmom] and in Mf. athuta an ‘Imien Kf)r|)er‘ is prt*Hcnt, hut none* 
is apparent in Mf. spinosay Hiere appears to he no dc^sc'ription of 
Mf. mbdenmta in the literature other than that given liy llighl»y/ren 
alcohol-fixed, (ncnnsa-stained mic'roiilariae from the ptrcaipine wc'iv 
examined and they measured as follows: length - 215-279 (2(U)g; 
nerve ring «= 18.1-20.9 (19,0)%; excretory pore « 20.2 32.0 (28.0)'’;; 
excretory cell « 30.1-34.5 (32.8)%; first '‘genital c'ell” =•* 59.0 01.9 
(02.8)%; anal pore 72.5-78.4 (75.0)%; last tail cell « 85.8-t)2.7 
(88.5)%. In one specimen the remaining “genital c’ells” are well differen- 
tiated and the relative position of these cells is as follows: (»2 00.8b;; 

G3 « 07.7%; G4 71 .0%. In 5 drops of blood in 5 cc. of 5% formalin 
10 microfilariae measured 284-304 (295)g in length. Thi^^v data do nut 
depart significantly from those of nucrofilariae from the hear. 

The caudal end of ten male worms from the porcupine wctc c^xanuned 
in ventral view and the number of papillae and their urmngetneitt wc're 
compared with similar views of the caudal end of ten male spec-inums 
from the bear (examples: Figs. I-ti), Below are listed the restdts of 
counting the large ventro-Iateral, caudal papillae, the total number on 
the right side preceding those on the left. 
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D, ursi: 8-7, H)~7, 9-1), t) -<), 8-7, 8^-9 (Mgs. l-li), 9-5, 7-9, 8-8, 9-5 
(Av. = 8, 5-7. 5). 

/>). subdermata: 7-(>, ()-"7, 8-(K <^(5, (Ml, 7-7, (1-7, 7-7, 7-() 

(Av. - (MM1.5). 

Those c)l the* above ventro-lateral pa{)illae which occur preanally are as 
follows: 

D, ursi: 7“(h 9— (1, 8-8, 7—7, (T-O, 7— (>, 8 — !•, (1—7, 7—7, 8—5 (Av. = 7.3— (1,2). 
D. subdermata: 5- 5, 5-(l, 7 (I, 5-7, 5-5, 5-5, fl-(l, 5~(1, 5-5, (Ml 
(Av. - 5. 1-5.7). 

Allht)U.gh the pai)iila(‘ ('hara(‘leristics of the two s{)ccles overlap, the 
(lata inclirale that th(^ bear worm has signii'u'aiitly more of the larger 
('audai pa])illae than !), subdermata, 'There ivS, moreoxxT, a pronounced 
tendency towards symmetry in the number and arrangement of the 
larger ('aiidal ()a.pilla<' in D, subdermata whi(‘h is not so ])ronounced in 
D, ursi. 

luKcept for the large, sessik*, oval-shaped pair of papillae immediateh' 
behind the anus the number and arrangement of the smaller postanal 
papillae are highly variable in both species. A similar basic pattern seems 
to exist in l)oth however. 

Although overall differences ma>* exist in the lengths of the males the 
writer has not been able to (ind aiu' other dilTercnces between these two 

SjHHUeS. 


Dirojilarm acutiuscuhi 

'I'his Hp(‘(Mes is appanmlly a smaller sj^ecies than D. ursi. Lc^nl and 
hVeitns (1937), who have studied a serums of specirneius of /). ncutiiiscnla, 
give tlu^ maU‘ size as 30 53 X .27- .31 mm, and the female sisje as 
85 120 X .50 “.53 mm. whereas the comparative measurements found 
in /A ursi are respedively 51 "80 X .33 -.18 mm. and 117-22t X .4(1- 
.70 mm. 

I.ent and Freitas illustrated the caudal end of 13 male specimens of 
D. aciitiuscula. In comparing these illustrations with those of D. ursi one 
is immediatel)' striu'k by the fa<'t that the [)apillae of the Brazilian 
species appear to be much more variable in position and number than 
those of D. ursi. Like D. ursi this species has numerous large caudal 
papillae of which 4-7 are preanally located, but the disposition and the 
shape (with .some exTcptions) of these papillae do not conform to those 
found in />. ursi. Firstl>\ lliey are irregularly vS])aced, a characterivStic 
which has not been found in D. ursi, and secondly they appear to be 
longer an<l narrower. "The writer has (X)nfirmed the arrangement observed 
by the Brazilian authors by examining a male specimen of D. acutiuscula 
(No. 8942" "Collection Helminths, Institute of Ozwaldo Cruz). Moreover, 
in only four of the thirteen illustrations Lent and Freitas are there 
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shown a ])air of sessile papillae itnmecliately hehiiul the anus to eornpart* 
with those found in all the specimens of I), ttrsi (an<l imadentaily, !h suh^ 
dermata) that were examined. 'Phe remainder of the postanal papillae are 
more variable in position and number than those fouiul in /X ursi althnujj;h 
Lent and hVeitas illustrate a specimen (pi. 7, Hkh. 2 H) which has a 
papillae pattern similar to that found to be basic for />. iir.si (atid /). sub- 
dermata an<l possibh* for D. repels). 

Until these apparent dilTerenoes in body size and papillae are resoivt^il 
the writer is inclined to regard /X wm and !>. tu ntiuscula as <tisrinct 
species. Iliei'e are other features of D. acHtiiisnila \vhi<’h n*c{uire (‘larili- 
cation, e.g. oral papillae. 

DirofilaHa repens 

Z>. is reportecl (Railliet and Henry, Ihll; \ og<*I, 1927 and Lett! 

and Freitas, 1937) to have 2H) right preanal papillae aa<i I a Itdt preana! 
papillae. The number of preanal papillae }K>sseBsed by the threi‘ mah» 
specimens of D, repeals examined by the writer (U.S.N.M. No. 7ah8) falls 
within that given by the above authors. D. nrsi apj>arently has on the 
whole more preanal papillae than are reported for I), repens. Tin* pattern 
of the smaller postanal papillae of I), repens is reinarkahl>' similar* 
however, to that of both D. nrsi and />. snbderntnfn (sec‘ \‘og<^!, nr27, for 
illustration of {*atidal end of /). repens). 

The length of the right spicule of D. repens is tistialh- given as . IK 
.21 mm. (Railliet mid 1 lenry, 191 1 ; Lvni and iTcnlas, vfaL) ahlamgh 
Vogel (1927) gave a. range of . 19 .20 mm. and Bhalerao ( 1935) a rangi* 
of .ISf)- ,200 mm. 'The writer has mt^asured the right spicides c»f two 
male specimens from tlu^ United Stales Nuliona! Museutn (No, 7a9K) 
and estimates them to be . IT' and .15 mm. long. Both spe<*inH‘ns appear 
to be mature measuring respectively 49 mm. anti o f nun. in total kmgth. 
This w^'otild suggest that the right spicule of D. repens may oceasifmally 
be much vshortcr than' has hitherto been reported. Sint‘(‘ the right stihntle 
of D. ursi measures . 14~. 18 (. Hi) mm. long it is at pn^stmt cinest ionable 
if this species can be distinguivshetl from D. repens on tlu* basi.s of the 
length of the right spicule even though the <lata in the Hleruture would 
indicate that it is possible. It is perhaps worthy of .note that if the right 
spicule of D. repens consistently falls vshorter than is usually given, the 
status of D. subdermakt may re<iuire darification as the latter specii^s can 
apparently only be distinguished from />. repens at the present time in 
having a shorter right spicule, i.e., below . I8-.21 mm. 

llie length of the microfilaria of D. repens is given as KOO-atiOg by 
Hailliet and Henry (ll)H) and Lent and hVeitas (1937); 3I2-3 IHm by 
Mazzii and Romuna (1932); 337.2--379.7 (353 )m by Dhayagude (1943) 
and .207-«,S60 X .005-. 008 mm. by Bhalerao {1935). Tho methods 
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used by those authors in prcparinji; the specimens for examination is not 
known. I'tillel)orn (1918) found great variability in the length of 
Mf. repens depending on the methori used in preparing the sijecimens 
for examination. He gives the total length as 267.5-309.0 (283. 7 )m in 
specimens fixed in hot alcohol and stained with haeniatoxylin. The 
length of MJ. ursi on alcohol -fi.\ed Gienusa-stained smears has been found 
to be 185-292 (239)/i which is below that reported for MJ. repens. 

At the present time there seems to be sufficient reason for regarding 
D. ur.si as morphokjgically distinct from D. repens. There appears to be 
a neefl for an examination of a large series of si.>ecimens of D. repens to 
determine the extent of the variability exhibited by this species. 

Dirojilarm genettae 

Acconling to lia^dis (1928) this species is distinct from D. repens in 
that “. . . it is rather smaller and more slender” and . . the vulva is 
situated rather further from the anterior end and the number and arrange- 
ment of the caudal papillae are different from those described by Railliet 
and Hcniy (191 1).” Ibifortunately Baylisdid not describe the disposition 
of the caudal papillae and he illustrated a lateral view of the caudal 
rogion onh'. 'I'he disposition of the caudal papillae, size of the body and 
the iiosition of the vulva have been found to be extremely variable in 
D.ursi, D. subdermata and I). aruHuscula (see Lent and Freitas, 1937) 
and the ilata givt'n by Baylis do not de])art sufficiently from those* 
rex>ort<‘d for 1). repens. I), ursi setmis to l)e <hstinct from D. genettae on 
the same grounds us it is di.stiucl from D. repens, i.e., number of caudal 
papillae atul the* length of the right spicule (?). D. genettae rcquire.s more 
study ami its relation.ship to D. repens requires clarification. 

Cuticular Markings in Dirojilaria 

'Pile similarity of the cuticular markings found in several species of 
the subgenus Nocktielki i.s of intc*rest. ('handler (1942) pointed out that 
the cuticle of most of the sjiecies in Dirojilaria has not been carefully 
described and he suggested that the cuticular markings may offer specific 
characters in this genus. 'Phe writer has found longitudinal markings on 
the cuticle of D. ursi which are best described as ridges (Figs. 15-18). 
Fine transverse striations cut across the.se ridges imparting to the cuticle 
a headed apTJearance. Similar structures occur on the cuticle of the 
specimens of D. repens, D. subdermata (Mg. 19) and D . aciUiuscula 
examined by the writer. Lent and I'reitas, 1937, first reported these strut;- 
tures in the latter .siiecies, referring to them as longitudinal ridges. 'Phere 
appears to be little or no difference between these species in the number 
and structure of the longitudinal ridges. Chandler (1942) describes the 
cuticle of D. tenuis as possessing ". . . about 90 ridges, conspicuously 
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broken and branched and H'[)ac(^d only about IOm apart. /b 
allhough ]>osses8ing the transverse striations which apptsir to be* ol 
general occ'urrence in the genus Dirofilarui, hu‘ks longitudinal ridg(‘s 
(Fig. 20). This inij)ortant anatomical diOereuce between />. innuitis, 
type of the subgenus Dirofilaria, and several sjuries in tlK‘ suligtauis 
Nochfiella, including the type D. f^e/mts is notewortln . \i is <'oncei\ abh\ 
when the ('uticle of all the spec'ii^s has been a<U‘quat(‘l\ <l«‘scrilH*<l, that it 
may be possible to group the spec.u'-s in Dirofihiria ac<‘(»rding t<^ tlu* 
presence or absence of longitndina.1 rulges. It is also possible that sui*h 
groui)S may coincide with tlu^ existing subgeneric arrangement ol Ibnisi. 
The cxiticular ridges observed 1)>‘ tlic^ writer on tlu^ (niti<‘le ol 
species in NochtieJla are ditHcailt to se<* if the Sj>ec'im{ms tinder oiiservation 
are com])Ietely covered with ('ItNaring nitMliniu, hut the\ show tip wtT 
in places where the niedinm has drained from the mitich' stnia<‘(\ ‘rids 
phenomenon ma\' account for the fac’t that they havc‘ not bemi ri'^porti'd 
hitherto for D. sSubdennata and ]>osslbly other sp(*cies ahhottgh these 
ridges, if present, are eavsily observt^d in rroHs-s<‘Ctions of the worms. 

Summary 

A large collection of fdarioid worms, found in tiu‘ sulK'utanetms tissues 
(»f all the black bears (l^rsiis a, americauHs) {‘xandned from Algonquin 
I^ark, Ontario, have been studieil and n'huTed (o Dirofiltirin N'aina- 
guti, HMl. Tlu‘ males and mua’olilariai' ol tliis .spi‘taes an* describet! for 
the first time and tlie females are retlescribed niori‘ fulK . I>. nrsi has 
been comi>art‘d with all the otlu^r nuaubers of tlu^ genus and found to be 
distinct. It is morjdioiogii'ally similar however, to f>, re/>vNs Railliel and 
Henr\', 1911, !). acutinmila (Molin, 1858), D.geMetUu* Ha\ lis, 1928, and 
1). mbdennata (Mtinnig, 1921) and tlna'idon* it is trompa rt‘d with Ihesi* 
.species in detail. 

The genus Dirojilaria Railliel. and llenr>’, 191 1, is r(*vi(*we<l and ioiuul 
t<^ couvsist of 25 a])parently valid species and one species of r|ues(ionable 
validity. D, apirocauda (Leidy, 1855) sub judice, Idiust, 1957, isconsidenHl 
to be a synonym of D, immilis (Ixuly, 1859) an<l />. mnjuHctivae ( Ad<lario, 
1885) Desportes 1940 a synonym of D, repens (see Skrjabin, 1947). Tlu* 
correct citation for the sfjecies of IHroJilana ot'curring in Cephuhphus 
maxwelH Smith is given as D, kmlzii (Hodenwaldt, 1910), Stmnii, 1910. 
The name usually given to the species o(‘<nuTing in the porcupines 
D. spinosa Cixn^van, 1929, is changed to 1). subdermutn (Monnig, 1924) 
Canavan, 1929. D. striata (MoHn, 1858) Railliet: and Henry, 1911, is 
considered to be a species inquirendae. h'ollowing (»edo(dHt (1911) 1). orb- 
manni (Fullel)ora, 1908) Neumann, 1914 is alIot^at<‘(l to Microjilaria. 
D. wehsferi (Fobbold, 1879) Yorke and Maplestone, 1920, and J), (?) digi- 
/a/a (^handler, 1929, are not considered to be meml)erB of Dirofilaria (s<*e 
Johnson and Mawson, 1938, and Desportes, 1940). 
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Dirofilaria ursi Yamaguti, 1941 

Figs. 5-6. Caudal ends males. Ventral view. Fig. 7. Right spicule. Ventral 
view. Fig. S Left spicule. Ventral view. Figs. 9-10. Lateral views of females 
showing course of vagina in extreme cases. Fig. 11. Caudal end female. Left-lateral 
view. (All drawn with aid of camera lucida.) 






Ktc. 15. Cro-ss-MTlioii through body of fcnnali- I), tirst showing longiUidinal ridges 
on ciilicle ,'C 100. Fio. 10 , High-power of Fig. 15 .x 400. Fic 17. Surface view of cuti- 
cle of D. nrxi showing loagiUidiiial ridges cut by transverse grooves x 100. Fig 18 
High-power of Fig. 17 x 400. Fig. 10. Cras.s-section through body of D. .mbdcrmaki 
showing longitudiiiid ridges on cuticle 400. Pig. 20. Cross-section through body of 
D. immitix x 400, Fig. 21. En face view of female D. subdermata x 200. 




rilFC DISTRIlUrnON ok some trees and shrubs of 

'I'HE UAROEINJAN ZONE OF SOUTHERN ONTARIO 

Part I 

Sherwood Fox^ and Jampzs H. Soper- 

I NTRODUCTION 

loirl}' I'Vcndi c;x])lorcrs in what is now southern Ontario (Fig. Jj, 
eH[>e(.’iall\’ (he region between the Niagara and the Detroit rivers, noted 
witli aTiiazemenl the ('haracter f)f the llora. In variety and lushness it 
st'eine<l to belong to a nuirh wanner climate. Among those who com- 
mented ui)on the subject Were the Sulpician, Brehant de Galin6e, and 
the gaiTulous but keen-eyed Baron de ladiontan. European botanists, 



such as Kalni tind Rafinesque, who came to North America in the middle 
decack'S of the eighteenth century, noted tlie phenomenon, but since the 
continent was still tinder ti single sovereignty had no occasion to relate 
their observations to a political boundary, 'Fhe creation of the United 

'Former President of the University of Western Ontario, London. 

^Assistant Professor of Botany and Curator of the Herbarium of Vascular Plants, 
University of Toronto, Toronto. 
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TBANSA(rrK)NS OK THE llOYAE CvANAPlAN iNSTmilK 


Slates olTered a new point of view: when, in the last \earH ht^foiv IKtHi 
and the first decades inimediately f<)llowin.i>, travellers from that i'omHr> 
passed through the southern part of Upper Canada, the>^ were wry 
conscious of having crossed a frontier. This fact explains remarks, both 
specific and casual, in their records, to the effect that the llora of the 
Canadian peninsula, especially such conspicuous forms as tn^es and 
shrubs, was about the same as the flora of their own countr>' south of 
the Great Lakes. A little later, British botanists "C.g. John fioldie in 
1818 and David Douglas in L823 in exi)loring tours on both skies of 
the international line noticed and recorded the similarit\'. 

Little by little it dawne<l upon studious observers that in stressing 
this similarity as being between two coimlri(‘s thi^v werii failing to 
perceive the imj^ortant element of a significant phenonumon. As viewed 
by science, the division of the territon' between two soveringnties was 
purely fortuitous; what mattered was that, riespite the itUerposition 
of a formal frontier and the broad span of inland seas, ttTritor>* under 
observation was a unit. I'rom its northern limit, somewhere in Canada, 
it stretched into the southland as far as 'reiinessee an<l the ("arolinas, 
and even beyond. It even reache<I out wevStward and sotilhwi»slward 
across the Mississippi. Captivated by a name nnlolent of the vSouth, om* 
investigator called, quite appropriately, the vast, roughlyah‘fnu‘d ex- 
pause, the ('urolinian Zone, Others, with an i^\i^ to <'liniat<‘ rather than 
to geography, expressed a prelVnnu'e for tin* term Subaustral, a 
nation recalling the Roman Auster, the hot, parching wind tlml lilmv 
innm the Mediterranean from Africa, A Subaustral /.mu', then, is, 
literally, a tract that borders on a territory of gfi^at. heal. 

At this stage a major (iue>stion confronts us: Wht^re shall one <lraw the 
northern boundary line of this enormous isone? Lven Uu^ positifai of tin* 
Canadian portion of this boundary has not f)een agnH‘d upon b\‘ botanists 
in the past. We trust that this study will help to ]>rovide tlie answer to 
this question with regard to Ontario. Manifestlx', it can be found onh 
through the most painstaking scrutiny of a muititud(» of ])!ants and of 
the distribution of their stations. It is b;^' design that the present study 
has been limited to only a part of the whok^ series of Hp<*cie.s suhjiH*! to 
review: the Carolinian trees and shrubs form a group large enough to In* 
representative, small enough to escape being uiiwiekly, and tnade up of 
species conspicuous enough to be singled out readily in a landscape. 
The endeavour to determine the ('anadian limit of the ('aroliuian Zone 
is not new, though we believe the manner of approach may be, 

1 he advance of a Carolinian flora into Ontario is more than inereh* a 
modern woiuler. During the long interglacial periotl of the Pleistejcenc 
the Zone extended north of Toronto for probably a considerable distance. 
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Jn his account of that era, the late Professor A. P. C'oleman (5) set 
forth evidences that support that conclusion. These have been brought 
to light deep down beneath the valley of the Don River at Toronto. 
They appear chiefly' in the form of imprints of leaves in the interglacial 
shales exposed in the pita excavated by the brickworks. Some of the trees 
and herbaceous plants to which the leaves belong are species now present 
in the C'anadian strip of the C'arolinian Zone. These and other remains, 
such as fragments of wood, seem to have been borne to their present beds 
by a great river that flowed south from the northern hinterland into a 
lake that preceded Lake Ontario. “It is agreed by botanists and foresters,” 
says Coleman, “that the interglacial forest indicates a climate of 4° to 5“ 
warmer than at present, about like that of Ohio and Pennsylvania” (op. 
cit., p. 7(1). 

Among the Carolinian trees that have left traces at Toronto and are 
now native to southern Ontario Coleman lists: Asimina, triloba (Pawpaw); 
Fraxinus quadrangulala (Blue Ash); liicoria (Carya) ovata (a sweet 
Hickory); Juniperus virginiana (Red Cedar); Platanus occidentalis (Syca- 
more, Plane-Tree) ; Qmrats alba (White Oak); Q. Aluehhnbergii (Chestnut 
Oak); Castanea dentata (Sweet or Edible Chestnut). The immense age 
of thefse trees nia 3 ' be deduced from a terse observation in The Last 
Million Years; “It is estimated . . . that the ice of the last glacial 
period loft the Ontario region 25,000 or 30,000 \'ears ago. 'I'he interglacial 
]>eriod cannot have been less than three times as long and probablj' was 
six times as long, sa\' 150,000 or 300,000 3 'ears” (op. cit., p. 83). 

'The iliita and mails which follow cover ten six'cies stdectetl from a large 
list considered chararti'ristic of the Carolinian Zone by one or more of 
the previous students of the ('anadian flora. It is hoped that similar de- 
tailed information which is now being collected for other species will be 
presented in a later paper. Discussion and conclusions regarding the 
distribution of the species in thi.s zone will be withheld for the concluding 
part of this paper that will be published later. The following are the 
species to be discussed in this first paiier: 

1. Magnolia acuminata L. magnoliaceae 

2. Liriodendron Tulipifera L. magnoliaceae 

3. Asimina triloba (L.) Dunal .\nnonaceae 

4. Sassafras albidum (Nutt.) Nccs lauraceae 

5. Lindera Benzoin (L.) Blume lauraceae 

0, Platanus occidentalis L. platanaceae 

7. Xanihoxyium americanum Mill. rutackae 

8. Ptelea trifoliata L. rutaceae 

9. Staphylea trifolia L. • staphyleaceae 

10. Cornus florUa L. cornaceae 
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Symbols and Ahbkkviations 

l^'our tA'pCvS of syml)ols have been used to <list iiii’uish the cliffenMil 
kinds of records on the maps. 'Fhe locations of colk‘Cti()n of sp<H*inu‘ns 
examined in the herbarium arc shown as black dots; those lor [)lants 
examine<!, but not collecAed, l)y either author in the held * as o[ien 
circles; published reports considered authentic as solid trianj»les; and 
other records such as personal communications, both oral and written, 
from other colh^ctors, when the information seemed cn'dibl(» on the basis 
of the known <livStribiition as open triaiti’les. 

'The followiiyt; are the abbreviations used to desi.unah^ the hm'baria’^ 
from which specimens were <‘xamined : ('AN National Musemm of 
('anada, Ottawa, Ontario; DAO Division of Botan\% Departnumt of 
Aj»riciilture, Ottawa, Ontario; Oil (iray lUn'hariiuti of Harvard Ihii- 
versitN , ( 'ambrid(»‘e, Massachusetts; JI'C' Merbarium of J. h'. ('alvei t, 
London, Ontario; McM -McMaster University, Hamilton, ()utai*io; 
McMHA'“' Herbaiium of Hamilton Association at McMaster Univershx'; 
MDK -Herbarium of M,D. Kirk, Lindsay, Ontario; ML -Herbarium 
of Monroe I.andon, SiuK'oe, Ontario; M'D -HtM'bicr M*u'i(‘-Vi(iorin, 
Institut Botanique, University de Montreal, Montreal, Quebec; OA(' - 
Ontario A,t>Ti<ni!tural (k)lh\n*e, (iuelph, Ontario; QU Queen’s Univm-sits', 
Kingston, Ontario; Rh'(' Herbarium of K. IL ('ain, Department of 
Botan\*, University of d'oronto, Toronto, Ontario; I'Rd' 'd)*‘partnu‘nt 
of Bolun>% UniversitN* of d'oronto, Toronto, Ontario; WO Dniversity 
of Western Ontario, London, Ontario. Other abbreviatiotis imdud<‘: 
('orr. — in ('orn‘sp{>n(kmce with; sm. sine inum»n>, i.tL witboiil cob 
lector’s number; s.r. - sight nn'ord, i.e. a record of a ])lant for whicT no 
spciMnum was jireserved; d'j). - Unvnship; Is. - island; com*. - <-on* 
cession. 

Discussion ok Spicciks 
MAc;NorjACKAK - Magnolia F amily 

1. Magnolia acuminata L. - cucumbicr-trku, mountain or pointio)- 

LKAVKD MA(;N0LIA, INDIAN HITTi<:R. 

The mere fact that a true Magnolia, though ver>' rare and now re- 
stricted to two extremely limited ai-eas, api)cars among Omiada’s indi- 
genous plants, shari)ly forces one to realiw that ('anada is not as nortliern 
a land as popular belief holds her to be. The (Ticumber-Tree Is found in 
Ontario as a native tree on goo<I forest: soils in Idncoln and WcIIuikI 
counties and on sandy soil in Norfolk county. It hUvS been plante<l in 

®The abbreviations for herbaria have been taken from T-anjouw ik Stafleu (10) when 
given in the publication. F'or the herbaria not listed there, tentative ai)breviations have 
been assigned, some of which are in general use. 
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manj' places, e.g. in the counties of Mickllesex, Perth, Prince Edward, 
SiiiK'oe, Wellington, and York. In most or all of these regions, although 
somewhat north of its natural area, it grows w^ell and flowers freely. One 
ma>' sec iilantecl specimens in parks and private grounds here and there 
in southern Ontario, e.g. in Alliston, Fort Erie, Guelph, Hamilton, 
Leaside, London, Niagara Falls, .St. Mar>-’s, Toronto, Weston, and 
doubtless elsewhere also. 

I'he distribution of the known indigenous stands is shown on map 1 , 
I'ig. 2, and a list of specimens arranged by counties follows: 

LAMB'l'ON ; Formerly in the dunes by the Lost Lakes between Port Franks and Ipper- 
wash but now believed to be e.vtinct there— a largo tree, since cut down, was reported 
to W. S. Fox some years ago by Mr. Tom Hill and a Mr. Hessel. LINCOLN: Near 
St. Catharines, June 10, IS!)7, W. C. McCalla (C.VN). NORFOLK: Turkey Point, 
June 4, 1934, /. J. Stroud (ITCD ; Walsh P.O., Sept. 4, 1932, H. H. Brown (TRT); lot 12, 
cone. VIII, Charlotteville Pp., J une 13, ]i)48, M. Ijindon (McM) ; outskirts of Lynedoch, 
about Sept. 30, 1904, A. C. Campbell (CAN). WELLAND: Fenwick, Sept. 23, 1948, 
Bert Miller 774 (McM); lot 15, cone, VIII, Pelham Tp., about 3. J miles west of Fonthill, 
July 5, 1950, Soper ct al 4S01 (TRT); formerly near Niagara Falls but now represented 
there only by planted specimens. 


"I'he Cucumber-Tree wtis reported by the Abbe Provancher in his 
FLORE ('ANADIENNE) in 1802 (13) with the distribution given as 



Fio. 2. Distribution of native MAGNOLIACEAE: 
(3) Cuoumber-Tree {Magnolia acuminata) . 
(2) Tulip-Tree {Lirioderidron Tulipifera). 
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1'ransactions of thk RoYAr. Canadian Insyitute 

“Canada - iVes <le la chute <le Niaj;ani! Mai/’ It vva,s aJsf> in» 

eluded in a list of indigenous [dants of Queen Victoria Park by R. ( ‘aineron 
in, 1895 (3). At the present tinie» however, no trees arv known in ihe 
Niaj^ara Falls area which (xnild be (considered iiKli,uenous, acconiini* to 
Georj^e H. Hamilton of the Niagara Parks ( 'onnnission.'^ 

2. Lirioilendron Tulipifera L.* ~Turai>-THE:E, tulip or vkelow poplak, 

PC PPLE , WtTITiaVOOD . 

This stately, beautiful tree, also a member ol the iMa,i»noIia family, is 
evenly, th< 3 U(>h somewhat sparsely, distributed rwvr southern Ontario, 
it f 2 :ro\vs on a variety of soils, from moist lowland (jf sand»s\va.mp\ typ(\s 
to well-drained sandy tracts. The d<ms(‘st stand of the sj)e('itAs ]HM'haps is 
in th(^ loiyi» iiitenlunal swampy trou.uh stretchin^i* behind th(‘ lin<* of 
sand dunes ami beacdi from the villat»e of Port h'ranks to K(‘ttl(* f^iint 
in Lambton County. In 1875 (ubson and Macoim (8) n^ported the 
ITilip-Tree to be native as far north as the valley of the Bayheld River. 
Toda\' the most northerh' recorded Hvine vS|)e('imen th()u.uht to bi' ineJi* 
j^eiious is the large, obviously wild tree growing just north of ( irand Ikmd 
(see note below under Huron Co.). 

The location of the known indigenous stands in soullu'rn Ontario is 
shown on map 2, Idg. 2, and the following list ])rovi<les llu‘ luisis of the 
records plotted on tlu? map. 

PiL(»IN: AylnicT, Juiu* 30, 1808, H, 1\ Andvrson t TKI'); Port StatiK'V, July, 1U2I, 

A'. Twinn (OAt'jJ near .Si. 1'hamus, July 3, lt)07, Mni^mn (('AN'); lot 12, roue. U, 
Vannouth 'I'pM about 3 lullch houtheasl c»f thuou, July IH, 10I1, J, 11, Sopir (TRI'p 
(HI soutlii side ol* roiul leading from (A^peuhagen to Port Hriu^o, IP, S, AVv (h.i*,). bSSRX; 
Near L(‘aiuinglou, Jiuu‘ 30, 1882, .A AhwauN ((’AN); Point P(‘lee, Jinit* 11, lUHl, 4/. (K 
Maltr (CAN). lItM<()N; [without <‘xae( loealityl, June 30, 1028, J, .1. Frttsrr 
a Large tree with a double tnuik is growing ou the pn»perty of (AiL^itel Ihbotsou Leonard 
in the extreme north pari of OaUwcMul, Craml Bend, In a sand duite iK,>t tw<i hundred 
feel from (he shore of Lake Hurtju; “ihrtnighoni tin* VVi‘steni peninHuIa of Ontario, from 
Hamilton to the township of 'ruekersmith, liurou (A). (Crihsony* -'Mneoun ( I2), KICNI': 
Blenheim, Aug. 0, 1880, V\ ./. HA Butffess (DAO); Routleau Provineiul Park, Aug. 15, 
1940, /. //. Ploper 2382 (GH); lot 7^ river range, Howard 1'p,, alKnit 3 ^ull^s southwest 
of Thamesvilie, June 24, 1 950, Sopn ^ Shields ('PKI’); near Cliatham, Ltjgie (1 1); 
near Wheatley, /. Leader (corn WSF). L.AMB'rON: Kettle Point, Lake Huron, July 21, 
1940, Soper ^ Biircher (DAO, McM); about 12 miles south of (irand Bend, J uly 18, 
1940, Soper ^ Burcher $^0/1 (DAO, McM); I'ort Franks, July 21, 1932, L, 0. Ikiser 
(McM); lietween Port Franks and 'Fhedhird, Oct. 15, I87t> [without collectorl (DAO); 
along the Blue Water Idighway for 0 miles <‘as( and north of Sarnia, IT, S, Fox (s.r,), 
LINCOLN: St. Catharines, June Pi, 1897, IF. C, MrCalla (C'AN); in Niagara I’p., 
about 21 miles noriheasl of Si. Davids, July 25, 1941, ./. II, Saper (s.n), MIDDLESICX: 
J mile northeast of Wardsvllle, July 22, 1948, Soper Dale sji. (TR'l'). NOHP'OLK: 
2 miles west of W 4 Lsh P.O,, Aug. 12, 1934, //. If, Brown ('rk'f'); lot 18, cone. VI, C'har- 
lotteville Tp., June 20, 1948, M. Landon (McM); Turkey PoiiU, June 27, 1940, /. IL 


^In persc|nal correspondence to W.S.F. 
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Soper JOM (DAO, McM); St. Williams, April 28, 1942, M. D. Kirk (MDK); lots 1-2, 
cone, in, Walbiiii^ham I'p., about 2 miles northwest of Rowan Milts, Aug. 20, 1952, 
J, /A Soper (sa%). WELLAND: Niagara, 1908, W, J. Potter (TRT); Whirlpool, Niagara 
River, July, 1897 July 23, 1903, Wnu Scott (TRT); near Fonthill, May 8, 1942, 
D. Scott (McM); Garrison Road, 3 miles west of Fort Erie, June 6, 1948, K W. Neal 
(DAO) ; Point Abino, Juno 24, 1948, Bert mikr 157 (McM) ; lot 8, cone. I, Bertie Tp., 
near Roschill, Maj' 21, 1950, J, //. Soper (s.r.); “along Lake Erie, Crystal Beach to 
Cedar Bay, Humberslone Tp.,’' Zenkert (14); along Twelve Mile Creek between its 
source and the ]k)wcr Glen, DeCew Falls, Bert Miller (corn WSF). WENTWORTH: 
West Hainillon, June 28, 1932, IP A. Senn (McM); a large tree in Glanford having a 
diameter of betwecMi four and five feet wa.s reported by Logie (11) in I8GL 

ANNONACBAE— ('iistard-Ap])le Family 

Asimina triloba (L.) Dunal pawpaw (sometimes spelled papaw), 

custard-applp:, wild or Indian banana. 

T\\q a])])ear;m('e of a member of the tropical Custard Apples as a 
native of Ontario is no modern phenomenon; it is one of the trees, noted 
in our general preamble, that were indigenous to Toronto and its hinter- 
land in a long interglacial age hundreds of thousands of years ago. An 
ea.rl\^ Indian name, Assemimiy scientists easily latinized into the generic, 
AsimimL In his AJIOMOIRS (Quebec, 1710) Raiiclot (9), the French 
travelUuA states lhat fclIow-counttA'nien of his gave the fruit of the 
Pawpaw “a name in kc^eping with its shape, which is that of a medium- 
sized cucumber. This fruil,” he writes . . . “is very good and has five 
or six seeds, as largt* as the broad beans and of their color.” The taste 
of the Pawpaw (which in Ontario ripens in mid-October) is imitiue, 
affcHding cliffennU palates in different ways. vSir Osbert SitAvell’s comment 
on th(‘ < hiatcanalau Chistanl Api)le applies neatly; it has “a cool, very 
sweet llavour of mingled banana, pineapple, eau-de-cologne and turpen- 
liiu*.” Altogether, its cairious fruit, flowers, leaves and the odd anatonn' 
of trunk and blanch, make the Pawpaw Ontario’s most interesting tree. 
Moreover, it is now known to l^e less rare here than was formerly thought. 

In a recent issiu?' of the C'anadian Field-Naturalist, Bowden and 
Miller (2) published a comi)rehensive record of Pawpaw stations in 
Ontario. 'Phe list presented in this paper provides additional data, chiefly 
verificationvS through citation of specimens, for some stations noted b\" 
them onh' as sight records. The revised map, Fig. 3, shows the location 
of tlui known stanils of native Pawpaws. 

ELGIN : Near Vmim, May 28, 1050, Soper Shields 44^8 (TUT), ESSEX; Near Puce 
oa Lake St. Clair, about ID miles cast of Windsor, Makom Wallace (corr, WSF) — no 
specimen nor recent sight records for this locality, LAMBTON: Lot 9, cone. Ill, 
Plvmptoii 1>., Sept. 17, 1951, W, S, Fox (TRT); south of Watford, Oct 11, 1949, 
/. F, Calvert (JFC). LINCOLN: Grimsby, Aug. 1920 [without collector— a specimen 
presented to the late H. H. Brown of Toronto by a Mr. Blizzard] (TRT); creek flat, 
lot 96, Niagara Tp., July 5, 1050, Bert MUler 9^ (McM) ; [? LINCOLN or WELLAND:] 
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in a grove Ijelow Stamford, Aug. 27, 1805, /. Mntonn (CAN, AVn rttmUK as iJmkm 
Bent^om). OXFORD; Near the Norfolk-Oxford routity line in South N't>r\vH'h l owuship, 
according to Levi (iiirrett in LoiuU)n Free Press, May 0, !05L 


LAXJRACKAK Laurel Family 

4, Sassafras albidum (Nutt.) Nees --sassafras, sass vI‘’Rax-tkfr, sassa- 
FAC, AGUE-TREE. 

The range of this tree is stupendous, ft grows in numerous colonies 
scattered over the immense geographical rectangle outline<l soutIuTn 
Maine, central I'lorida, the Brazos River in Tt^xa.s, eastern Oklahoma 



Fig. 3. Dislribution of the Pawpaw (Aslmhia trilvha). 


northern Illinois and southern Ontario. In the last region it is at iKmu* 
in various kinds of sites; though preferring rich sandy loam it thrivi?H 
also in almost pure sand, either dry or moist, in open spares or well- 
shaded ; generally appearing in spreading thickets with the height of vctv 
tall shrubs, it is known to attain the stature of tn'es forty feet tall with 
trunks eighteen inches in <liameter. 

The Sassafras is probal)Iy the most famous Of all Nortli American trees. 
A common source of medicine among the aboriginal tribes it ha<l a higli 
place in Indian folklore. Through the earliest explorers of the southland 
it gained recognition in the materia medica of Europe and soon became a 
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major article in America’s export trade. Most pioneer households were 
familiar with cordials and healinf^* teas brewed from various parts of the 
tree. Rare is the count r>- hoy of southern Ontario toda^^ who does not 
know the sj>ic\' aroma of Sassafras root and twig, and of its varioush^ 
formed mitten-like leaves. 

The divStriI)utiou of the known stations of Sassafras in southern Ontario 
is shown on the ma]), Fig. 4, and the records on which the map is based 
are listed below. 


BRAN1': South of Glenniorris, June 10, 1940, R. M. Lewis (WO); northwest of Brant- 
ford, 28, 1042, R. F, Cain CrRT); Mount Pleasant, * . (Burgess) . . . Macoiin (12), 



ELGIN: SpringWciter, Aug. 24, 1041, D, Young (TRT); woods near Union, July 18, 
1941, J, Calvert (JFC); lot 12, cone. Ill, Yarmouth Tp., July 18, 1941, J, 77. Soper 
(s.r.); at and near Port Stanley, W* Fox (s.r.); cone. XIV, Aldborough Tp., near 
western border of the county, July 28, 1948, J. H, Soper (s.r.) ; about 2i miles south of 
VVardsville towards Rodney, H. L* Lancaster (corr. WSF), ESSEX: Near Leamington, 
July a, 1882, r. ,/. W. Burgess (I'RT); Point Pelee, Aug. 31, 1940, 7. H. Soper ^86 (GH). 
KENT: Rondeau Provincial Park, Aug. 15, 1940, J. /f. Soper BSB5 (GH) ; near Wheatley, 
Aug, 3, 1950, J. IL Soper (s.r.); in Camden and Zone Tps., near Thanicsville, W, S, Fox 
(s.r,); lots 7 & 10, river range, Howard Tp., June 24, ,1950, /. JET, Soper (s.r,); near 
Clearville, Orford Tp., July 27, 1948, /. H. Soper (s.r.); Kent Bridge, Aug. 12, 1941, 
/. H* Soper (s.r,). LAMBTON: Near Sarnia, May 20 <& Aug. 12, 1894* C. X. Dodge 
(CAN); one mile west of Blackwell, July 24, 1944, iJ* Groh (DAO); Port Franks to 
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Grand Bend, July 21, 11150, /, F. Cahcrt (JKCj; iibout 1 1 iuih*s south ot t irand Hmul, 
July 18, tO‘^0, Soper et aL )i204 (OAO, (Ml, McM); near (irand Head, IV. S. Fox (sj j; 
about 14 miles south of Reece’s Corners, Auj*. 31, 1050, J. //. Soper (s.rJ; north end ot 
Walpole Is,, I\u^. 4, 1050, J. JL Soper (sa*.). IJNCOLN: (iriinshy, Auj;. 12, 1031, 
Abram Baier CrRl'); Jordan Station, May J7, 1001, J. Mueoan (C'ANi: St. Davids, 
May 24, 1804, Wm. Scott (14444; near Niafi:arci-on- the- Lake, Auj»'. 12, 1052, J. IL Soper 
(s.r.Y MIDDidCSEX: Komoka, W. S. Fox (s.rJ; near Cashmere, Auk- 12, lOH, 
/. //. Soper (s.r.); Mt. Brydjj^cs, Af. Iloway (corn \VSI'). XOKKOLK: Sandy beach, 
south shore <> I Lonj^ Boint, 11 miles west of lighthouse, June 23, 1051, FatLs Ktmee 
('FRT); Turkey Point, May 25&July 5, 103H, J. IT. Soper (Mi'Ml; St. \\ illiam**, 
July 3, 103(5, Marie^X^iclorin et aL/ptSTi (M4\ 44414; Walsinjiham, Jmu* 2H. lOH, 
W. G. ]) ore 44-81 (DAO); live miles .southwest of Siincoe, S(‘pt. 20, 10,37, //, il. Bro^ion 
(444T);lot 0, c.oiic. Xl-XIl, Windham Tp., May 28, 1050, J. //. Soper (s.n). OXFORD: 
Lot 3, cone. Xn, Dereham 4'p., near llllsonbnrg, May 20, 1050, Sojiet Shiehi\ Lb'd 
(TI4T). PEKL: Beside the C.N.k. tracks, Lome Park, known sinci‘ 1801, IP. X Fox 
(s,r,j. WA444RLOO: Galt, May 20 cS: July I, 1803, IF. JJ^rriot (OA(4; near Branchu.n, 
July 12, J042, F. If. Moritfiomery 1^4 (DAO, McM, OA(\ WO). Whd.LAN'D; Cm- 
penter’s Woods [west of Fnmthill], Nov. 11, 1045, IP. J, CPdy Tio ( 1 >.\0, M(AI); 

between Qucenstori and Niagara Falls, July 30, J040, Soper Ah Call nm 8JS1 (DAO, 
GH, McM); Point Abino, Lake Erie (David F. Day) (12b \\4L\4AVOR 141: 
LaSalle Park, northeast of Hamilton, Aug. 21, 1040, May 22, lOfd, J* D. Soper 
(GH) &S168 (TRT); Hamilton, May 27, 1802, /. Maroiin (CAS); Binkley’s Woods, 
west of Hamilton-1 )iindas Highway, May 5, 1043, F. T. A4/tt/>/>(MoM); between WaU‘r“ 
down au<l Aldershot, June 10, 1050, Soper Shields 4l^SH (1 [<44; n<‘ar inotuh of Str^uey 
Creek, Oct. I2, I047, W. /. Cody OBI (DAO), YORK; Rich woods, west t4 PoionPi, 
July 24, 1877, J\ Maeonn (OAC); Islltigtou, Dec. 24, 1030, (^. T. ihveas (44444; High 
Park, Toronto, June 15, 1027, R. F, Cain (RhX4; hkisi lorontu, west side ot uppiu* 
Balsjtm Avenue, near Kiiigstou Road: in the ’nineti<‘s it was connnon in fht* oak w»»ods 
there, W, A, Fox (s.r.). 

14, Lindem BeMzoin (L.) Bluiiu^ spi(4c hush, hknjamin hush, wild 

ArXSPK44, lU^VKK BU.SIL 

'Phis close relative of the vSussafras i.s normtilK a shrub; oaI\ ia tlu* 
extreme south of its Ontario range does it attain tlu^ form and sizt* <d 
even a small tree. From its aromatu' leaves, as from those of tla^ Sassafras, 
a tea tised us mediciite or as hev(»nige was brewed by Indians anti earls 
colonists in Ontario and the Unitetl States. While the Sassafras is abun- 
dant as far south as Florida the Spice Bush reaches northward from 
North C'arolina to Owen Sound. In the southern pari of Ontario where 
these two Laurels are, native, stations of both are often found rpiile (dose 
together, the shrub in moist wocxled spots, the tree in sandy' situalions 
nearby. In this region the Spice Rush is imich the (X)minoner of two 
though sekhmi found in c(iually heavy stands. Although this shrub Is 
usually found in low moist thicdvcts or wmods, it is oc'iMsionally pn^semt 
on higher, welLdruined locations such as riverbanks, (jpen meadows and 
even on wooded sand hills. 

The distribution is shown on the map, Fig. 5, and the records on which 
the map is based are given in the following list. 
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RLGIN: Near St. Diomas, June 22, 1901, Mncoitn (CAN); Aylmer, April 29, 1898, 
Wm. Scott (1"R'r) ; South Yarmouth Tp., Aug. 4, 1941, D, Young (TRT) ; lot 20, cone. IV, 
Duuwich Tp., July 22, 1948, /, H. Soper (s.r.). ESSEX: Pelee Is., July 27, 1892, 
y, Macoun (CAN); Point Pelee, Sept. 22, 1938, F, A. Urquhart (TRT); Malden {Mac- 
lagan) — Macoun (12). GREY: Town Line Lake, northwest of Jackson, June 7, 1952, 
AL L. Heimburger (TRT) ; Royston Park, Owen Sound — Macoun (12). HALDIMAND: 
Hagersville, May 5, 1939 [without collector] (DAO); 2 miles east of Dunnville, May 17, 
1951, Bert Miller IS (McM). HALTON: Bronte, April 21, 1935, H. H. Brown (TRT); 
lot 12, cone. V, Nelson I'p., July 15, 1941, .7. H, Soper (s.r.); near Oakville, 7?, AI. Lewis 
(corr. WSF). HAS'ITNGS: 2 miles north of Trenton, Aug. 8, 1900, /. Macoun (TRT). 
HURON: Wingham, Aug. 23, 1889, /. A, Morton (WO); lot 18, cone. II, W. Wawanosh 
'Fp., 3 miles south of Dungannon, June 20, 1948, Soper & Dale s.n. (TRT) ; Ralz s woods 



[near Crediton], July 31, 1932, L. 0, Gaiser (McM); along the Maitland River opposite 
Beuniillcr, Aug. 1, 1950, Soper & Shields 4P87 (TRT); 3 miles south of Goderich on 
Maitland River, Aug. 30, 1948, S, Fox (WO) ; lot 44, cone. VI, and lot 21, cone. VIII, 
W. Wawanosh Tp., Aug. 9, 1941, J, //. Soper (s.r.), KENT: About ll miles north of 
Clcarville, July 28, 1948, Soper & Dak 4102 (TRT) ; about 1 mile southeast of Wheatley, 
Aug. 3, 1950, Soper Bf Shields 507S (TRT); about 3 miles southwest of 'Thamesville, 
June 24, 1950, Soper Br Shields 4700 (TRT); Rondeau Provincial Park, July 23, 1948, 
/. IL Soper (s.r.); lot 14, cone. XIIT, Dover E. Tp., Aug. 11, 1941, /. /f. Soper (s.r.). 
LAMB'rON: Sarnia, Sept. 28, 1932, W. A, Dent (DAO); lot 9, cone. HI, Plymplon Tp., 
Sept. 17, 1951, W. S. Fox (TRT); Squirrel Is., July 24, 1948,/, JT. Soper (s.r.); north 
and south ends of Walpole Is., Aug. 4, 1950, J. M Soper (s.r.); Kettle Point, Lake Huron, 
Aug. 10, 1941, /. H, Soper (s.r.); near Grand Bend, W, S, Fox (s.r.). LINCOLN; Below 
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escarpment near Mneland, Aug. 13, IU/>2, J. JL .Va/w ('J'RI'); yntuMisInn, jitne 1 1, 
1KH4, Ji Maantn (CAN); near Brown’s Point, Niagara 'I’p., July 20, HHl, //. .Va/>c/ 
iiTSO Cl'K'D; lot 8, cone. Ill, Louth 'Pp., May 2U, iur>l, J, //. Sofm' ts.r.); near 
P'alls, I\ia\ 22, 1950, /. 7/. Soper (s.n). MIDDLESEX: London, July 4, tOSti, .Ur/r/V- 
Victoria et oL JfHpOO (MT); northwest of Lambeth, July 27, 1450, A A\ Shivith 7^1 
(I'RT); near Delaware, April 1<», 1049, /. F, Cohert (JFCA; Westminster, Jnlv, 1800, 
Kate Logic (11). NORFOLK: Delhi, June 23, 1030, R C. Hartley rPHlO; 

Turkey i*oint, April 24 June 21, 1038, J. //. Soper\3S 6foOP (,McM ) ; lot 15, cone. Ml, 
Chariot teville Tp.. Sept./l05L .1/, Landrm (ML); Walsh, Oct. 2, 1038, /L //. /bmr// 
('PR'D. NOR'PHUMBERLAND: Near Colbonie, June 11, 1807, Maronu {CWj; 
ne<ir \V<Joler, Aug:. 8, 1000, J. Maroun (CAN). OXFORD; Pillsonburg, June 21, 1001, 
J, Macoun (CAN); Otterville, Sept. 23, 1027, It F, Cain ('PR1*); about 5 tniles north 
of 1'haniesford, May 30, 1950, Soper Shields ('PR'P); lots (L7, cone, XIV, 

Nissouri M 'Pp,, May 31, 1050, J, IF Soper (s.r.). PICEI.: Hnelgrove, April iSr Sept. 1, 
1013, J, While (I'RT). PERTH: .About 21 miie.s southeast of Brodhagim, July 25, 1050, 
J. K, Shields 2d0 ('I'R'P); 3 miles southeast of Mitchell, July 25, 1050, /. K» Shields JJa 
(TRT); lot 17, <'onc. VH, Dowuie 1 p., July 20, 1050, /. K, Shields (s.r.). PKINC'E 
EDWARD: HulY’.s Is., Sept. 17, 1032, ft (/. Anderson (DAO). W.Vl'KRLOO; W. of 
Kitchener, May 2, 1042, R //. Mofd^omery rm (DM), McM,OAC); lot 12. com:. VIII, 
below Galt, April 27 & June 29, 1040, R IF Montgomery HttB (DAO, McM, OAC"), 
WELLAND: Dufferiu Is., Niagara Falls. Aug. 5, 1013, W, McCuhhin (DAO); Niagara 
Glen, Ma\' 13, 1037, J. /A Soper SSn (TRT); Point Abint). May 21, 1050. Soper Shields 
4404 (TRT); about 3J miles west of Fonthill, July 5, 1050, Soper Shields 4tt0d (41CP). 
WENTWOR'PH: West namiRoti, June 20, 1032, IF A. Senn (MrM). YORK: Sunny- 
brook lAirk, Torojito, May 15, 1032, II, IF Frown (TR'P); East Toronto, Mav 0, 1000, 
Wni. Sadi ('PK'P). 


PLATANACEAE llmio Tivie Fiunil>‘ 

(i. Platdniis orciciedfalu I,..- sycamore, Ht/rroNWocM), it.ane trek. 

'riu‘ wiflc (listrihiiUon of the Anicriran Flane Tm^ is most improssivo: 
the species is native to a great reclufigle whose four ttonuu's are Maiius 
Nebraska, central Texas and (ieorgia; this of tmnrse imJndes southern 
Ontario. ICvtTvwhere its preferred habitat is the h^w hanks aiul Hats of 
water courses, b'or that reason it is apt to be overlooked by people who 
in their countn' rambles keef) to high and dry beaten paths. Hie IHane 
Tree is one of otir best shade trees and thrives well in town plantings evem 
in dry soils. It sometimes occurs naturally on sand ridges or in saiul\' 
woods but usually near the lake shore or wdiere there is a high water 
table. Its range in Ontario is an excellent illustration of natural 'klis- 
coiitinuotis distribution’' (Fig. 6), but the history of development of 
such a pattern of distribution has not y^t been investigated. The reconb 
for each county follow. 

ELGIN: Aylmer, July 1, 1S08, M, T. Anderson CPKI'); near St, Thoman, July 13, 1007., 
/. Macoun (CAN); Union, June 6, 1801, Miss Unndson {TRT);1ot 13, conc\ Ilf, Bayham 
Tp., May 28, 1050, /. //. Soper (s.r.); near Eagle, July 28, 1948, J, IF Soper (s.r.). 
ESSEX: Point Pelee, Aug. 29, 1040, /, JET. Soper ^4^5 (GH); Kingsville, June 26, 1944, 
W, 0, Dore 44^t9 (D.AO) ; Amherstburg— Macoun (12) ; Peleo and East Sister Islands--"* 
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Core (()), GRKY: Low river flats of Bif»hcad Creek, Mcaford, Aug, i 1, 1952, 7. H, Soper 
i}77i) (I'lCF), HALDIMAND: Lot 10, cone. II, Moulton Tp., May 29, 1948, J. H. Soper 
(s.r.); Grand River flats betweeji Dunnvillc and Byng, W. W, Judd (corr. WSF). 
HALTON: Oakville (Sixteen Mile) Creek, about 1 mile northwest of Oakville, R. M. 
Lewis (corr. WSF). HURON; Bayfield River at Bayfield, Aug. 1, 1951, J. H, Soper 5383 
(TRY) ; along the Maitland River opposite Benmiller, Aug, 1, 1950, Soper Shields 5000 
(TRT); near Crediton, L. 0, Gaiser (corr. JHS); here and there on banks of Alix Sables 
Ri\'er from crossing of Dashwood Road to mouth, W. S, Fox (s.r,); near Holmesville 
and near Goderich, along the Maitland River, W. S. Fox (s.r.) — the river flats above 
Saliford in the I850’s were called “Buttonwood Flats.” KENT: Rondeau Provincial 
Park, Aug. 15, 1940, 7. //. Soper 3367 (DAO, GH); Mitchelfs Bay, Lake St. Clair. 
Aug. 11, 1941, 7- //. Soper 3H20 (I'R'D; lot 18, cone. II, Harwich Tp., Aug, 12, 1941, 



7. JL Soper (s.r.). LAMBTON: About 21 miles northeast of Theclforcl, Aug. 2, 1950, 
Soper ^ Shields 5050 (TRT); Kettle Point, July 21, 1940, Soper ^ Bur cher 2271 (DAO, 
McM); Sarnia, Aug. 7, 1930, H. IL Brown (TRT); Arkona Rock Glen, Aug. 6, 1950, 
7. if. Soper (s.r.); Forest — Campbell (4). LINCOLN: Beanisville, Oct. 16, 1932, H. II, 
Brawn (I'R'f); Queenston, July 24, 1903, Wfn, Scott (TR'D; Grimsby— Logie (11). 
MlDDldCSEX: Loudon, June 15 Sc Oct 19, 1880, T, 7. W, Burgess (CAN); lot 10, 
cone. I, Lobo Tp., June 24, 1950, 7. H, Soper (s.r.); lot 24, cone, II, Mosa Tp., Aug. 12, 
1941, 7. II, Soper (s.r.); along Mud Creek, north of Parkhill and westward toward 
junction of creek with Aux Sables River, W, S, Fox (s.r.); along the Thames River 
below London to Ketit boundary in townships of London, Westminster, Delaware, 
Ekfrid and Mosa, W, S, Fox (s.r.); from London upstream along the north branch of 
the Thames to St. Mary's, W. S, Fox (s.r.). NORFOLK: Turkey Point, June 23, 1936, 
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\l\ i\L liomiefi (McM); St* WilliaiUh, April VM2, Ai, />. Kirk (MPK), aio»»x 
Creek, cone. XI Wnlsinj^ham Tp., May, UMO, Af, Lnndtm (Ml,); lot 22* conr. X* 
Walsiiigham Tp., July 12, 11M8, iU. iMudott (McM); lot 12, cotic, V'll, \Valsin|*fJuHn I p.. 
May 31, 1951, J. IL Soper (s.r.); east end <if Louf? Point, 1951, It'. C. Kkwe (1‘R'rj; in 
Otter valley, near Til Ison burg, H5w. Miles (corr. WSF). OXI‘T)Kl).‘ In the vallt‘v of 
the Nith, east of Drumho, IT;;/. Milos (corr. WSF); lot 2, rone. V, Blenheim I’p., June 23, 
1950, ./, /f. Soper (s.r.). PFKL; Snelgrovc, May 2l, 19II, /. It7///r CrRT). PRINCI*: 
FOWARI); Xear South Bay, Sept. I, 1949, C. hf AL ffeiiuhtaiefr ( TKl'); there is soitte 
<}uestion as to whether the several trees in tin's region are natise speeiineiis or mil. but 
it seems probable that even if not native, they may have been plaiU<*f1 from sonuMiriginal 
local sto<'k. W.XTEKLOO: Near thc‘ hHitbridge [(ialt), June, 1992, A*. S, lioffiUhni 
(OAC);lol 12, rone. IX, below (kilL, June 13, 1940, F. if. Afoaigomery (MHDMK MrM, 
OAC); along the Nith River at Ayr, IT. A. Pox (s.r.). VVFi.LANl>: Niagara, Jtim* 
(without collertor] ('PR'l'); IV^int Ahino, June 22, 1941, /A Sopor JflihS (I'lTI’j; 
Dominion Road near Windmill Point, May 30, 1950, lh*rt Miller Jt (MclM, 'PRI ); lot 32, 
cone. II, Huinborslone 'Pp,, May 28, 1948, and lot 21, c'one, 1, Wainflet*! 'Pp., May 29, 
1948, ./. //. Soper (s.r.). WICN'PWOR'PH : Hamilton - Maeonn (12); .Stonev t'‘r<‘ek 
L<jgie (11). YORK: liiunber Yalley, 'Poronto, July 18, 1890, 4/. ll77Av’,s* (TRT); l)<m 
Valley, 'iorouto, Sept. 18, I89t>, Win. Scott ('PR'D; Rouge River Valley, October I, 1939, 
A. T. Owens ('PR'i'). 


KUTACiCAF Rue I^aniilv 

*7. Xanihoxylum americanHm Mill. prk'KLY asb, tooth vc'iif tk (<!•;. 

In the Houthlantl (he Prirkly Ash sonudinit^s grows in Irtn^ iortu fo a 
height o( iifteeu tVet. In Ontario it is aIwa\H touml as a sluttb whieh 
norniaJl.N' fonns into dense Ihiektds. Its haltitats are varied: open roekv 
])Iae(‘S, pastures, edgtNS of woods anti thiekets, leiHv-rows and roadsldt^s. 
'Though aliiiosl unknown to llie a,verage eili/.cm it is Ijy no means rart». 
Its tlistribiilion in eastern North Anierii'a is virtually the sanu« as that 
of the Ameriean Bladtier Nut (q.v., infra). Ihd.h spet'ms tall short ol 
exttmtling into tin; extnmu^ south l)ut make uj) for this loss h> thrusting 
nortluvanl at^ equal distanee beyond the /.one of su<*h t> 4 )iea! ('arolinian 
tr<x*s as the Sassafras, Mtnvering Dogwootl ami Sweet Cdu^stmU. big, 7 
show.s tlu‘ locNition of known .statitms in Ontario and tlu‘ ret'ords an* 
listed below. 

BKAN'P: Lot 27, eunc. V, Tusrarora Tp., May 28, 1950, and kn 31, eonr. HI, Bratitford 
'fp,, June 22, 1950, //. Soper (s.r.). CAKLE'rON: Lot 15, rune. \*, Coulhoitnt 'Pp., 

June 10, 1946, Soper et uL SlHd (DAO, 'fRT); let 22, cone. IV, N. (k>wer 'IVm Jane 3, 
1947, W, (K Dore vi ttk 47 57 (DAO); Shirley Bay, June 4, 193H, W, //. Mimhall (D.AO); 
Britarmia, July 1 1, 1047, PF. J. Cody otH) (DAO); on islaml in the Ottawa RKaT alaae 
Chaudien- Falls, June 22, 1903,/. AKtconn (DAO), I )tqHfAM : West of Cavan, May 12. 
1941, AWo/^^w/^-W(DAO), FLOIN: Aylmer, May24, 1899, R. 7\ Anderson irRT), 
ESSEX; 'nilniry Creek, June 29, 1928, R. P\ Coin Cl'RT); I'ishiiig Point, lk‘lee I.s., 
May 10, 1939, //. A, Sean llA/fA (DAO); near Malden Centre, July 27, 1948, ./. H, Soper 
(s.n); Point Pelee and on IVlee Island Dtnlgc (7), FRONTENAO. ItrewtTV Mills, 
May 19. 1939, A. O, Gaker (McM); Collins Bay, July 17, 1917, /. Af. GiUett (DAO); 
Cataraqui, July 12, IB89, W, Nkol (QIJ); Battersea, Aug. 10, 1898, J, Fowler (QU); 
U miles north of Mountain Orove, Sept. 17, 1952, /. K. Shields (s.r.). GRENVILLE: 
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Near Maidand—Billiiigs (Ij; Hrow.sevillc, 20, 1947, A. F. Coventry (s.r.)* HALDI- 
JVrAND: Bast of Dunnville, July 0, J95i, Hert Ahller m (McM). HALTON: Lot 15, 
fonc. IV, Nelson 1'p., Oct. 7, 1947, W, J. Cody DS4 (DAO). HASTINGS: Belleville, 
July i, 1930, H. H, Brown (TRT); Ox Point, near Point Anne, June 14, 1950, Soper 
Shields 4658 (TRT). HURON: Wingham, May 27 & June 24, 1891, J. A, Morton 
(CAN); lot 21, cone. VT, Stephen Ip., Aug. 2, 1950, /. H. Soper (s.r.); on the east side 
of Aiix Sables Ri\'er near Grand Bend, IT. S. Fox (s.r,). KENT: Lot 7, river range, 
Howard Tp., June 2^, 1940, and lot 6, cone. VITT, Zone 'Pp., June 25, 1950, /. IL Soper 
(s.r.). LAMBTON: Near Port Franks, June 20, 1948, Soper &' Dak s. 7 l (TRT); near 
Corunna, 1937 (?), IV. A. Fox (WO); along path from Ferry Dock, Walpole Is., Sept. 3, 
1945, L. (). (hmer 857 mcM); Walpole Is., Aug. 4, 1950, J, H. Soper (s.r.). LANARK: 
Smiths Falls, Aug. 30, 1918, F, Fyks (DAO); Almonte, July 28, 1039, W. H. Minshall 



164S (DAO) ; Wfjlves Grove, Aug, 4, 1939, H, A, Senn 157$ (DAO) ; by Glen Isle, July 3, 
1041, Senn ct ul 6$ (DAO); Mississippi Lake, July 20, 1941, A/. A. Zinck 971 (DAO). 
LEEDS: Lake Opinicon, July 3, 1947, JJL GilleM 1315 (DAO). LENNOX Sc ADDING- 
TON: Napanee, I9J3, Af. 0. Malte (CAN)'; Tamworth, Aug. 14, 1951 i MnUiffan & Dore 
891 (DAO) ; lot 1 , cone. XT, Richmond "fp., Aug, 14, 1 948, /f. Soper (s.r,). LINCOLN: 
Beumsville, June 17, 1932, //. //, Brown (TRT); lot 5, cone. I, Clinton Tp., May 17, 
1950, Soper h Shields 4$59 ('PRl'); near St. Davids, May 19, 1950, Soper & Skidds 4$68 
(I'RT); Queensloii Heights, May 18, 1901, J. Aiacoun (CAN); near DeCew Falls, 
May 25, 1940, A IF Soper (s.r,), MIDDLESEX; 1 mile south of London, May 21, 1950, 
J. F, Calvert (JFC). NORFOLK: Delhi, June 23, 1930, F. C. Hartley (RFC); lot 21, 
cone, VII, Charlotteville Tp,, June 194S, M. Landon (McM); lot 12, cone. VII, Walsing- 
ham Tp., May 31, 1951, J. H". Soper (s.n). PEEL: Snelgrove, July 26, 1911, J. White 
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('TR'l'); Brampton, Jmui 10, J888, T, A. WtiUcer (QU), I’ERrii: Neat Si, Mar\,s, 
July 20, 1950, J. k] Shields (s.r,). PIC'rKRBOKOlKBl: West banlv ot Item Ki\rr 
about 20 miles above LakeOeld, May25, 1911, A.K Ponthl (s.r.), BR1NCI\ l*B)\VAKI): 
Near Creasy, Sept. 4, 1049, C. Heimbur}*er lot 58, rone. Il, Amcliasbnr^h 

Tp., Aug, 4, 1051, J, If. Soper (s.r.); near Rossmore, Aui^. 4, 1951, J, ll. Soper {s.r.L 
RENFREW: Retifrcw, May 20, 1900, O, Stmmrt (Qll). WATIvRl.OU: Doon, July 28, 
1902, A. Cosens (TRT); lot 12, cone. X, below <»aU, June 1, 1940, F, if. Montgomery 
(DAO, McM, OAC). WELLAND: Nia.eara Glen/jtily I, 1921, J. (i IVrii^ht {TK Vk 
WELLINGTON: Giu'lph, May 10, July20, 1987,./. J. Stroud (I'R 14. WILNIAVORITI : 
Chedoke Ravine, Hamilton, May 8, 1889, T. J. IT. Furf*fss (McM). Vt^RK; \i‘ar 
Toronto, July 12, 1S98, Biltmore flerh, ((ill); Rine (irovo, Jnn<‘ 19, 1984, //- //. huvwn 
iTKT), 


8. Ptelea tnfoliata L. iiok-trkp;, \vakp:r-ash. 

It will he apparent from the map (Imr. 8) that ihv ilop 1‘rt‘e is 
stricted to rather few loralities in Ontario. What John Mat’oiin wrott* in 



Fig, 8. Di.striimtiou of Mop-Tree {Ftelm triJolutUi), 

1883 (12) about this very southern tree (it is found evtm in Mexi(*o) is, 
with hut little moditicatioiL Btill true: ‘H'onhned to the shores of Lake 
Erie, Pelee Island and west side of Pelee Point/* It is an altraetivt* native 
tree that is easily grown and deserves mon* attention in ornainenta! 
plantings than has been given it in the past. Its natural habitat is samiy 
soil, on sand dunes, in thickets or open woods, especially along tht‘ shon’s 
of lakes and rivers. Idle records for Ontario include the lollowing: 
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KSSKX; Kiiij^svillc, Jiiiie2(i, I94<, H'. G. Dore (DAO); Colchester, July 13, 1932, 
R. F. Cain .',27 (RFC); I’oiiil I'elee, July 2(5, 1948, Soper & Dale s.h. (TRT); Pelee Is., 
June 20, 11) If), J. E. Ilmmlt (OAC); Middle Is.— Core, (6). KENT: South of Thames- 
villc, July 14, 1928, R. F. Cain (TRT); between Highgale and Tharaesville about 
11 miles south of Thames River, Aug. Hi, 1940, Soper et al. 2411 (DAO, GH, McM); 
Rondeau Park, June 20, 1905, FT. Fanil (TRT). WELLAND: Point Abino, June 21, 
1941, /. H. Soper 3I>S.7 (DAO, 'I'RT); Ro.sehill, June 28, 1918, Bert Miller 168 (McM, 
TRT); near Ridgeway (without dale], C. A. Zenkert (OAC); Crescent Beach — Zenkert 
(14). 


ST.WiiYLKACicAii: Bhulflernut Family 
1). Siapbylen fri folia 1.. ulahdkrnut. 

Jii our region this species grows as a large shrub or small tree. I Is range 
(I'ig. 9) is similar to that of Xanllioxylum ami its habitats are rocky woods, 
riv'er banks and alluvial Hats, hillsides, talus slopes of the Niagara 



escarinnent and occasionally wooded sand dunes or ridges. The list of 
representative specimens and other records follows. 

BRANT; Etonia, Oct, 8, 1927, R. F. Cain (RFC). CARLETON: Rideau River above 
Billings Bridge, May 3898, J. Maconn (DAO); below Hog’s Back, by Wliyte R.R. bridge 
over Rideau River, June 6, 1878, J. Fletcher (DAO). ELGIN: Aylmer, June 1, 1898, 
R. T. Anderson (TRT). ESSEX: Sandwich, June 22, 1860, «*. herb. Wm. Boott (GH); 
Pelee Is., 1937, W. Botham (DAO); Point Pelee, June 4 & Aug. 5, 1901, /. Macoun 
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(CAN, GU); Mklctlc Hihter 1«. Gore («>). FRON I'MNAG: Glonvalf. juK .H. liMti, 
E.A. i/oock’y Ct'H’l'); Cartwright’s Point, June 5, iHSli, H'. S'kol HjV )-, Kinghtou Mills,, 

May , IP. ./. SaumierA ICJU), GHIiNVFLLF: 3 nlil^'^ ni'>,( of Pri'scolt, Aug, IS(»0, 

B. BiUinss IQXI). GRKY: Near Fainnounl, May 28, IH711 Iwilh.nit <-olloct.rr| tl>AG); 
Redwing, June I, 1!)30, H. 11. Brown (TR'l'h IIAL'I'ON: last I t, cosir. \'. Nc*ls<ssi I’ls., 
April 30, is)4'.t, J. n. Boixr fs.r.). HASTINGS: Vicinity of Helletille, May 20. 1878, 
J, Macotin (GH):ah<MU I mile south of Slex-o, Aug. 1.5, 10.51, II'. G. Dmo tTKTs. 

HURON; Wiugham, May 27 & June 27, 1801, ./. .1. Morton (CAN, WO): Grand Bend, 
May 24, 1033, L. O. Gai.ter (WcM). KKNT: Thames River at Cb.ilhani, .S-pt. 12, ISOI, 
y.iir<icoH«tCAN);Mitchdl'sBuy,.\ug. II. HMl,.7,//..5V/«'r;.tSWPi,TK'l (. LAMB TON: 
At and near Thedford, Oct. 12, 1030, and June 20, 1043, !('. .V. Fo.v (WOp, near Gnind 
Bend, June 10, 1934, /,. O. Oaiser (McMl; Kettle I’oint, Oct, I, 19.52, C. M. Ih'inthurgf.r 
(,TRT). LINCOLN : About 2 niile.s southeast of Beainsville, Aug. 13. 10.52, ./. //. .Sopor 
53/7 (TRT). MIDDLKSK.X: Delaware, May - [without dale or <-oUectorl (TKTp, 
Lmidon, July 24, 1881, 7’. Mill, min (CAN.TR'P). NORFOLK: Turkey Point. May 23, 
19-18, Af. Landon (MeM); lot 1 I, cone. A, Walsingham 'I'rs., June 194K, ,M. l.iindon (,MLl: 
lot 12, cone. Vn, Walsingham 'I'p., May 31, 1051, .A //. .Sopor (s.r.J. .NORTH! '.MURK- 
LAND: Cold Creek, Sept, (i, 1888, J. .Macouti (tiAN). OXFORD; Norwich, May 27, 
1931, R. F. Cain (RFC). WAI'KRLOO: Alwut I mile stsulh of Haysville on the Xiih 
River, July 0, 1041, J. 11. Goper illlSlS (TRT); Preston, Sept. Is, 1047, 11, Groh (DAO); 
lot 11, cone. XII, above Galt, June 13 & Sept. 1.5, 1040, F. II. .Montgomery ttdO (DAO, 
McM, OAC). WICLLAND; Niagara, July - Dr. Cmidry tTRl ); Ni.ignra Glen, 
May 13, 1037, R. Butcher. (DAO): Point Abino, Junc21, 1041, 11. .Sopor If, S7 (D,\0, 
TRT). WFJ.LINGTON: Guelph, May 29, 1937, .A A .S7 w/h/ (TRT i. WKNTVVORTH: 
Mountain brow at Hamilton, July 24, 1041, II, .Sopor ii7'tl4 (TR'I'l; Chedsike Ravine, 
Hamilton, June 0, 1880, .4. E. U’li/Aor (McM 11 A), YORK; On the b.mks ssf the 1 lumber, 
'I'oronto, June 2, 1043, II. It. Bnmn (TRT): Suimybrook P.irk, 'l(sronlo, Jmu- 0, 1030, 
.1/. D. Kirk (MDK)| Wesfonl, Don Vulley, June 11, 1930, It. II. Brmvn ( TR'i ); Tiiisde- 
town, A. F. (hmonlry (s.r.). 


t'OKN.VCRAR I)ogW<KMl lAinitlv 

10. Corntts Jloridu 1^. flowkkinb dogwood. 

“Whitt a pity Ihiit the t'‘lowennn Iktfrvt'otKl is not ftnmtl tit t'iUiiHiii!" 
This lament is often uttered by tutiitiens of Oiitai'K) on their return httine 
in spring after a winter holiday in the KOiitherii United .States. IMainly, 
they' ilo not know their Province. Here are the hiets: the lowering 
Dogwood, the <iueen of southern trees, is it gennine niitive of Ontiirio; 
in certain parts it is alnindant and disiilays not a few BiK‘ciinen.s which in 
size, vigour and rich beauty etpial any to be seen in the southland. It 
is common in a Ijroad zone thiit panillels the laktt fCrie shontline and 
reaches from Fort Erie and Queenston on the east to Amherstburg on the 
west. Jt is known ju.st north of tlu* l.ake (Jutario town of Hronle, well 
inland between Galt and Paris, in Dmdon, and, on tlu* Lake llnron side 
of the Province, near I'hwlford ami Stirniu. The very uppeuratice here, 
aa a native, of this most typical of southern trees, may rightly be rugardetl 
as an impressive symbol of the Carolinian character of a considerable 
part of the flora of southern Ontario. 



Distributton ok 'Treks in Carolinian Zone 


83 


niic* habitat of the Tlowerinj; Dogwood in Ontario is varied. The com- 
monest wsiluation is in dry, sandy or well-drained open woods such as 
develop on river banks aral vslopes of ravines. Occasionally it occurs in low 
wet woods but dense shade appears to produce less floriferous trees. The 
distribution is shown Fig. lb and the following is a list of records plotted. 



BKANT: East of Ckm Mia-ris, June H), IU40, R, M, Lewis (WO); south of Brantforcb 
IL CockshuU (corr. WSF). ELGIN: About 5 miles southwest of Tillsonbnrg, May 29, 
1950, Soper & Shields 44^^ C'TE'T); Bismarck, May 17, 1882, J, Mucoun (OAC); 
St, Thomas, May 26, 1902, ex herb. G, L, Fisher (GH); Springwater, May 25, 1941, 
Donald Votm^i (TRT); near Vienna, W* S, Fox (s.r.). ESSEX: Leamington, May 30, 
1901, /. Macoun (CAN); Windsor, Oct. 1885, J, Macoun (CxVN); Amherstburg — 
Macoun (12), HALDIMAND: Cayuga, May— — , ex herb. Royal Can. Inst, (TRT); 
3 miles south of Port Davidson, May 30, 1951, Bert Miller 14^ (McM). HALTON: 
Merton, June 25, 1938, //, //. Brown (TR'T); north of Burlington in Nelson Tp., W, S. 
Fox (s.r.)* KENT: About 1 mile .«?outheast of Wheatley, Aug. 3, 1950, Soper & Shields 
5071 (TR'J'); Thamesvillc, July 26, 1944, It Groh2Mi (DAO); about 2 miles southwest 
of Thamesville, June 24, 1950, Soper df Shields (TRT); lot 6, cone. III, Zone Tp,, 
June 25, 1950, J. //. Soper (s.n). LAMBTON: Near Sarnia, May 27 8c June 28, 1894, 
a K, Dodge (CAN) ; Thedford, 1939, G. Houghton (WO— a wood specimen). LINCOLN : 
1 mile west of St. Davids, July 5, 1950, Soper & Shields 4^1^^ (TRT) ; Queenstou Heights, 
Sept. 20, 1902, Wm. Scott (TRT); H miles south of Grimsby Beach, May 22, 1951, 
J. H, Soper St€9 (TRT); along Fifteen-Mile Creek near Lake Ontario, May 29, 1951, 
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J. fl. Soper ('rR’l'); !k‘anisviUe, Juh' *1, lOoO, Soper Shields (i R I i; DtA'rw 
Falls, May 30, 1930, C. A. Zenkert (OAC'); Nia.u.ii*a-on-the.Lak(‘, Jmu* 1, 1913, 
R, S. Ifoines (MrM); about I.l niiles south of Vinehuui, Aug. 13, 1952, /. //. Soper ts.r.); 
lot 8, cour. in, Louth Tp., May 29, 1951, J. IL Soper (s.r.b Ml Dl )LKSh:X; Loudon, 
May 25, 1880, 7\ Millman (DAO) ; Westminster ik)iuls, May 22, 1879, 1\J, IF. Hurness 
(DAO). NORFOLK; 1'urkey IMint, May 25. 193S, ./. /'/. Soper 5VT (DAO, McMI; 
vSt. Williains, OcL 2, 1938, If, IL Brown (I’R'F); IMrt Rowan, July 31, 1937, \V. S, Fox 
(VVOj; Sinu'oe, Sept. 20, L937, 11. fL Brown (I'R'D ; Walsingham, June 9, J928, IL F. 
Cain ('I'RT); Fori Ryerse, Mav 7, 19-19, M. London (ML); Walsh, May 21, 1933, 
If. If. Broivn (I RT); Fisher’s Glen, June 2, 1935, IF. M. Bowden (MeM); nt^ar Rowan 
Mills, Aug. 20. 1952, ./. U. Soper (s.r.K WKLLAND; Welland, May 21, 1910, I\ J. Ivey 
('riFD; Whirlpool, Niagara River, Ma>' 2'1, 1897, IVni, Sroft ('FRIb; Niagara Inills, 
July 27, 1877, J. Maeoiin (00); lonithill, June 3, 1948, Bert \filler (MrM); betwetni 
Voiithill an<l Riclgevillc, May 22, 1950, Soper ^ Shields 44BB (‘rR3*); lot 1, <‘on<\ l\\ 
Fdham 1p., May 28, 1948, Soper &• DaU (TRT); ku la.eone, VlII, l‘(‘lham Tp., 
May 23, 1951, J. IL Soper (s.r.), WKNTWOR'ril: Sulphur Springs, n<‘ar Aneaster, 
May 20, 1937, J. If. Soper ('ORF); St<iiiey Creek, May 17, IHS9, Mrs, I.ouushnry 
(McM!ii\); near Albion Macoun (12); east of Dnmla.s along north shore of 

marsh, IF. S. Fox (s.r,). 
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I Hli DlSTRlBU'nON OF SOME 1'REES AND SHRUBS OF THE 
CAROLINIAN ZONE OF SOUTHERN ONTARIO’ 

Part II 

W . Shkrwood Fox- and James H. Soper" 

Introduction 

In Part 1 of this series'* the authors outlined in detail the distribution in Ontario 
of ten species of trees and shrubs characteristic of the Carolinian Zone, which is 
roughly that part of Ontario south of a line joining Grand Bend on Lake Huron 
and Toronto on Lake Ontario. In this paper similar data and maps are presented 
for an additional seventeen species indigenous in the same region. A final group of 
species, together with discus.sions and conclusions, form the concluding part of this 
series which is to be published later. The following are the species to be discussed 
in this paper: 


1 1 Junipmis I'irginiana L. 

PINAGEAE 

1 2. Populns deltoides Marsh. 

SALICACEAE 

13. Jugluns dnorca L. 

JUGLANDACEAE 

14. fuglans nigra L. 

J UGLANDACEAE 

15. C.aslanea dmtaUi (Marsh.) Borkh. 

FAGACEAE 

16. Ciellis tanuifolia Nutt. 

ULMACEAE 

17. Morns rubra L. 

MORACEAR 

18. llamamdis virginiana L. 

HAMAMEIJDACEAE 

1 9. Pyrus coronaria L. 

ROSAGEAE 

20. Prunus serotina Ehrh. 

ROSACKAE 

21 . (.'arris canadmsis L. 

LEGIIMINOSAE 

22. (ili'diisia Iriacanthos L. 

LKGUMINOSAE 

23. Ciymnndadns dinica (L.) K. Koch 

LEGUMINOSAK 

24. Emnymus atropurpurea Jacq. 

GELASTRAGRAE 

25. Nyssa sylvatica Marsh. 

NYSSAGEAE 

2(5. Fraxinus quadrangulata Michx. 

OLEACEAE 

27. Cephalanthus ocddentalis L. 

KUBIACEAE 


Symbols and Abbreviations 

The same symbols have been used on the maps as in Part I and these have been 
explained on page 68 of that paper. Similarly the same abbreviations for herbaria 

^Maiiufjcript n!C<*ived October 6, 1953* 

“Former President of the University of Western Ontario, London. 

’ ** Assistant Professor of Botany and Curator of the Herbarium of Vascular Plants, University 
of Toronto, "^roronto* 

**Part I was published in the 'IVansactions of the Royal Canadian Institute, Vol, XXIX, Part 
11, pp, 65 -44, 1952. 

^The numbers of the species discussed here and of the figures containing the maps to accoiri- 
pany these species begin at 1 1 in order to continue the arrang(‘ment used in Part I of the series 
and to allow reference to the previous maps. 
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'I‘ 'fUANSACmONN OF TIIF RoVAl. CIaNAJUAN iNSmC^TF 

arc cioployoci here ;ts in Part L The following al>br<*\iatitHiN art^ for herl)aria not 
previously ('ited: BUF~ Buffalo Museiun of St ieiue, Buffalo, New York; FF1’ 
Faculty of Forestry, University of 'Ptvronto, Tovonlt^ OtUavitr. LFR OrUaricj 
Department of Lands and Fon\sts, Research Division, Maple, On(ari(o MiG - 
Department of Botany, Mc(iiU University, Montn‘al, Quebec; NPU Niagara 
Parks Commission, School for Apprentice Ciardeners, Niagara Fails, Ontaric^ 
WWJ- -Herbarium of W. W. Judd, Departuient of Zoology, Univ^u-sity of West- 
ern Ontario, London, Ontario. 



Fkj. tl. Map of South(‘rn Ontario showing tin* tlistrilnition tin* typrn hedrufk exjMised 
or iinm<‘diat(*ly und<*rlying the soil or siirfao* deposits (Bonndarirs ivdntwn froin (#roh»gu‘aI 
Map No. 820A, Dominion of (Canada, I945). 


DiscussroN OF Speciks 
PXNACKAK- Pine Family 

n. Juniperm virginiana L. (inch var. cre.hm Fern, k ({rise.) eko ijkoak ok 
SAVIN. 

Nature gave the Red Cedar nearly half a continent as its htaneland the vai^t 
region bounded by northern Florida, eastern IVxas, Okhdnana, the, Dakotas, 
southern and eastern shores of Lake Huron, Quebec and Nova Scotia, In Ontario 
it is very rare north of Goderich on Lake Huron, though not uncommon at more 
northern latitudes along the cast side of Georgian Bay, The records made by early 
observers for islands or points along the north shore of Lakes Huron and Superior 





5 


Distribution or I'rkks in thk Carolinian Zone 

should bo rt’giirdfd with caution Injcauso of occasional reports of the prostrate 
juniper, /. horizonlnUs Moench, as a variety (but without designation as such) 
of y. virginiaiui. (see below under Excluded Records.) 

Red cedar occupie.s several types of habitats in Ontario, the commonest perhaps 
being, in general, dry sandy or rocky ground, most frequently in soil over lime- 
stone. A few occurrences on igneous outcrops have been reported on or near the 
contact line between the Prccambrian and the Ordovician (Fig. 11 ). It has also 
been noticed that in certain areas red cedar appears to be a primary arborescent 
species in^'ading abandoned fields and pastures but no detailed studies have been 



made of the distribution of the.se areas or of the development of .such an “old- 
field" succ.es.sion. In the southeastern part of New England an association of red 
cedar and gray birch has been described and mapped by Raup (38) as one of the 
important types of old field succession. 

The distribution of our records for red cedar in Ontario is .shown by Fig. 12, 
and the following data give the details by county and district. 

BRUCE: Cijipc Hurd, Aug. 22, 1901, /. Macoun (CAN); sands, ^Southampton, Aug. 20, 

1901, /. Matumn (CAN); dry places, Kincardine, Aug. 28, 1892, J. A, Morton (WO). 
CARLEl’ON: upper bank of rocky shore line along Ottawa River, Morris Island, St‘pt, 12, 
1948, Calder ^ Gilhtt 27QB (DAO) ; on the limestone ledge of a small island in the Ottawa 
River just above the city [of Ottawa], Sept. 28, 1950, W, G, Dore et al. 12919 (DAO). 
ELGIN: Aylmer, H. T, Anderson (TRT), ESSEX:, along east beach of Point Pelec, Aug. 31, 
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1940, /. Soper 24B9 (GH) ; moist woodland, Fishing Point, INdec Island, May 10, 19!19, 
H. A, Senn 1140 (DAO); Middle Island, May 9 dO, 19:i9, /f. A. Senn 1119 (DAO, TKl) ; 
North Harbor Island and Middle Sister Island —Calvert (18) ; nbandont'd field near Harrow, 
May 23, 1950, Conners & Parmelee (s.r.); near Kingsville, Jiim* 10, 1953, /. K. Shields (sn*.). 
FRONl'ENAG: Cedar Island, Kingston, July 25, 1900, J. K. McMonne (DAO) ; Barriefitdd, 
July 10, 1897, Annie A. Boyd (QU) ; open rocky hill near Upper Rock Lake, July 22, 1952, 
/. K. Shields (TRT). HALDIMAND: soil over limestone, 3 miles northeast of Nelles Corners, 
July 26, 1951, Beri Miller 490 (McM). HASTINGS: Belleville, Aug. 27, 1929. H. H. Brown 
(TRT) ; abandoned field, Trenton, May 12, 1940, ff, A. Senn 1576 (DAO) : two miles east of 
Shannonville, July 14, 19,39, IF. H. Minshall 661 (DAO) ; Sidney, A. H. Richardson (McM) : 
n<i:ar Point Anne, June 14, 1950, Soper & Shields 4655 (TRl'); igneous outcrop near Crow 
Lake, north-northeast of Marmora, June 26, 1952, Gillett & Colder 6292 (DAO). HURON: 
lot 21, cone, n, Goderich Tp., Aug, 8, 1952, W. S, Fox {TRT). KENT: sandy field, Rondeau 
Provincial Park, Aug. 16, 1940, /. H. Soper 2404 (GH); deep gravelly ravine, Morpeth, May 
11, 1950, Conners ^ Parmelee (s.r.). LAMBTON: sand dunes between Port Franks and Stoney 
Point, Aug. 2, 1950, Soper & Shields 5048 (I’RT) ; Grand Bend, Aug. 1937, W. S. Fox (WO) : 
the Cut, near Port Franks, June 20, 1948, /. Soper (s.r.). LANARK: one mile east of Black 
Lake, North Burgess Tp., May 16, 1952, W, J. Cody e( al 6:m (DAO, fide W. G. Dore); 
south side of Christie Lake, July 19, 1952, Dore & Mills 13803 (DAO, fide W. G. DoivL 
Big Rideau, on the north shore nearly opposite Sand Island — Morris (37). LEEDS: Brock- 
ville, May 20, 1935, R, Meilleur (MT) ; Wallace Island, May 1.3, 1940, hL B, Sifton {TKT) ; 
north-west shore of Lake Opinicon, Aug, 23, 1945, /. H, Soper ef al 2991 (DAO) ; on dry 
exposed granite, Westport, July 24, 1947, Dore & Cody 47-367 (DAO); Blue Mountain” 
Young (44); Seeley’s Bay and Lyndhurst Station, May 18, 1950, Conners & Parmelee 
LENNOX & ADDINGTON: Napanee, Oct. 1, 1939, E. C. Anderson (DAO) ; Mount Pleasant. 
May 18, 1950, Conners & Parmelee (s.r.). LINCOLN: Queenston, Aug. 20, 1949, A, E. Straby 
(OAC) ; lot 5, cone. I, Clinton Tp., May 17, 1950, Soper & Shields 4361 (1’RID ; along the 
Niagara E.scarpm(‘nt, Grantham Tp., Oct. 9, 1930, C, A, Zenkerl (OAC); Vineland, June 22, 
1940, H. M, Harrison (OAC); Griinsby, 1917 [without collector] (McM); at rim of gully, 
DeCew Falls, Nov. 11, 1945, W. /. Cody (DAO, McM); Beamsville, June 30, 1929, !L //. 
Brown (TRT); 4 miles we.st of St. Gatharine.s, June 2, 1952, Beri Miller 220 (McM). MUS- 
KOKA: rocky shores. Go Home, June 28, 1904, A. O. Hvntswan ('I'R'F); Sparrow Lake, Oet, 
10, 1939, D. W. Kirk (MDK) ; west Gravenhurst, Sept. 2, 1936, H, CIroh (DAO), NORFOLK: 
in a horsetail meadow, T'urkc‘y Point, June 22, 19.38, /. //. Sopet 182 (DAO, McM); sandy 
hill, Long Point, June 18, 1951, W. L. Klnwe 433 (I'RT) ; St. William.s, June 1, 1928, It F. 
Cain (RFC); open sandy an*a, Normandale, Aug. 28, 1943, W, H, Minshall 3381 (DAO); 
lots 4 -5, cone. HI- IV, Walsingharn I’p*? Aug, 20, 1952, /. H. Soper (s.r.) ; Simeoe, Aug, 12, 
1950, y, L, Harvey (s.r, JHS) ; lot 12, cone, VII, Walsingham Tp., May 31, 1951, /. H. Sopet 
(s.r.); lot 1, cone. I, Woodhousc Tp., July 13, 1940, /, H. Soper (.s.r.). NOR'I’HUMBER- 
LAND: in dry .sand dune.s, Prc.squ’ilc Park, June 13, 1950, Soper & Shields 4640 {'FRT) ; lime- 
stone cliff, Healev Falls on Trent River, Aug. 4, 1947, Dore d? Senn 47-665 (DAO). PARRY 
SOUND: Lake Huron at Parry Sound (R. Bell) — Macoun (12) ; along rocky shores of Ge<jrgian 
Bay, Pointe au Baril, W, S. Fox (s.r.) ; at the last rapids on the French River— Klugh (3{)). 
PEEL: Caledon East, June 27. 1948, V. H, H. Williamson (LFR). PETERBOROUGH; in 
over-pastured field, about 3 miles north of Warsaw, Aug. I, 1951, €, W M, Fleimbnr^er 
(TRT); on limestone, one mile south of Burleigh Falls, Aug. 2, 1951, C. 0 M, Heimhur^er 
(TRT), PRINCE EDWARD; between Lake-on-the-Mountain and Glenora, Sept, 4, 1949. 
C. & M, Beimhurger (TRT) ; in field, Picton, July 13, 1939, W. H. Minshall 46$ (DAO) ; 
Demorestville, July 13, 1939, W. H, Minshall 572 (DAO); near South Bay, Oct. 22, 1950, 
C, d? M, Heimbur^er (TRT) ; mouth of Black River, Aug. 5, 1951, /. H. Soper (s.r.) ; lot 102, 
cone, I, Ameliaahurgh Tp., June 14, 1950, /, H, Soper (s.r.). RENFREW: open ground, 
Deacon, July 29, 1948, Groh & Lloyd 3372 (DAO) ; Portage du Fort, Aug. 4, 1940, C, //. D. 
Clarke ' {CA}<). VICTORIA: on limestone, Bobcaygeon, May 4, 1952, M. D. Kirk (TRT). 
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WA'I'ERLOO; rivrr flats at (Jalt, July 22, 1893, H'\ H, Heniot (OAC). WELLAND: south 
of Qtirt'ustoii !V>wor House, May 19, 1950, Soper & Shields 4387 (TRT) ; sand over limestone, 
Point Ahino, Oet. 26, 1948, Bert Miller 920 (McM, TRT) ; Niagara Falls, Sept. 3, 1894, 
H\ /. Srott (CAN) ; lot 7, cone. I, Pelham Tp„ May 29, 1951, /, H, Soper (s.r.); Port Gol- 
horne and Fort Erie {David F. i)rty)~~Macoun (12). WENTWORTH: Area B, Royal 
Botanical Garden [Hamilton], June 25, 1932, H. A, Senn (McM). 

EXCLUDED RECORDS: In a list published in 1861 (16) Bell reported Juniperus vir- 
tiiniana from *‘Namainse [now Maniainsc], gravelly and rocky shore, August I5th’’ and also 
from th»‘ ‘'south side of La Clochi* Island, October 2nd”. These would be the northernmost 
records for Red Cedar in Ontario but no specimens or other reports have been seen to vi‘rify 
th(‘ r(‘Cords. Furthermore, in a Supplementary List, published at the end of the same article, 
Bell n^ports Janiperas vir^iniann again followed by the name Red Cedar (prostrate variety) 
from “rock\' and gravelly situations on east side of Lake Superior [which could include the 
Naniainse reported earlier] aud north side of Lake Huron” [which could include La Cloche 
Island. I It seetns liktdy that B(‘ll used the name Juniperus virffiniana either for the prostrate 
plant which is /. honzonialis or for both the upright red cedar and the prostrate trailing shrub. 
It may he uott‘d also that Macoun (12) did not r(‘port red cedar from any locality north of 
Parry Sound on Lakt' Huron, Unless verification of Bell’s records is found, the Mamainse and 
La Cloche localiti<’S should be regard<‘d as doubtful. The prostrate plant, /. horizontalis, is found 
on La C3oeh(‘ Island, Manitoulinj and on both the east and north shores of Lake Superior. 


SALiCAGEAE — Willow Family 

12. Popuhis delt aides Marsh. — cottonwood, eastern cottonwood, big 

COTTONWOOD, COTTON-TREE, NECKLACE-POPLAR, 

llhs poplar is known throughout the whole territory of the eastern part of the 
United States, Specimens of great size arc found in damp rich river valleys of the 
tract (jf the Ontario peninsula h ing south of a Toronto-Grand Bend line. One is 
not surprised to note isolated groups of examples at the eastern end of Lake 
Ontario and in the Ottawa valley since this species ranges into northeastern New 
York and southwestern Quebec at the northeastern limit of its territory. 

llie common habitats of the Cottonwood in Ontario are sandy fiats, river bot- 
toms and lake shores, I'hc records of its distribution arc shown in Fig. 13, and 
include those listed below. 

CARLE'FON: wet sandy place, Merivale, Sept. 21, 1947, A. J, Breitutig 6135 (DAO); just 
below Billings Bridge, June 10, 1893, /. Macoun (DAO) ; along the Rideau River, Eastview, 
Ottawa, May 24. 1946, A. J, Breitung 2243 (DAO). ESSEX: shore of Lake Erie, Point Pelec, 
Aug. 7, 1932. Fr. Marie-Viciorin ei al. 49254 (MT) ; Pdee Island, Middle Sister Island, Hen 
Island, Little Chicken Island and Middle Island— Core (6); East Sister Island and North 
Harbor Lsland'—Calvert (18). FRONTENAC: Kingston, May 14 & Aug. 3, 1879, D. Murray 
(DAO, TRT). HASTINGS: swamps and borders of ponds, Belleville, May 20, 1878, /. Macoun 
(CAN), KENT: woods about one mile south of Prairie Siding, Aug. 3, 1950, /. H, Soper (s.r.) ; 
Mitchell Bay, Aug., 1950, /. K. Shields (s.r. JHS) ; upper beach, Rondeau Park — Faull (21). 
LAMB'FON: near Thedford, July 21, 1939, W. S. Fox (WO) ; sand dunes along shon* of Lake 
Huron between Port Franks and Ston(‘y Point, Aug. 2. 1950, J. H. Soper (s.r.) ; Squirrel IsLand, 
Lake St. Clair, July 24, 1948, J. H. Sop<*r (s.r.). LINCOLN: Queenston Heights, May 18, 
1901, /. Macoun (CAN); St. Davids, Dec. 1, 1946, W. J. Larnoureux (NPC); near Niagara- 
on^he-Lake— Hamilton (26). MIDDLESEX: Pond Mills, July 19, 1950, /. K. Shields (s.r.). 
NORFOLK; lot 18^ cone. VI, Oharlotteville Tp., Apr. 9, 1949, M. London (ML); sand hill. 
Long Point, June 7, 1951, W» L. Klawe 3BB (TRT) ; Long Point. July 26, 1936, M. London 
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el al. (McM); '['urkey Point, Mn> 24, HCW, H. H. /iioii'ii (.TR’I'i, NOR’riU'MBKRl.ANI); 
on Prcsqu'ilo Point, Lain; Ontario Macoun (12). PRHKCO I'I': on rocky ^hon■ line ol (Htaw.i 
River, northeast of I’Orignal, Aug. 11, 1941, H’. /I. Mimhall ZVIO (UAO). PRINOR 
EDWARD: sandy barrier beach, Wellington, June 111, 1910, A. Ji. Klutth (QU); Traversi’, 
June HO, 1930, Jf. H. Brown ('PR'D; sand banks near Bloomfield, July 10, 1947, /. Af. Cillelt 
1377 (DAO). WATERLOO: roadside at Mofl'afs swamp, (ialt, July 2, 1904, W. Heuiol 
(OAC). WELLAND: Niagara Glen, July 30. 1931, C. A. ZenUrt (BUF) ; Point Abino, June. 
19, 1921. R. W. Johnson 326 (BUF); Queen Victoria Park, Sept. 13, 19.50, K. !.. Cne.hut 
(NPC). WELLINGTON: borders of streams, Guelph, June 8, 1937, }. ]. Strom! tTRT). 
WENTWORTH: Hamilton— Dickson & Alexander (19). YORK: Humber V.illey, Toronto. 
Feb. 19. 1939, /. Simon (TRT) ; Toronto Lsland, July 22. 1932. H. JL Brown ( PR'l'l : Leslu' 
Beaeh, Toronto, May .5, 1941, D. W. Kirk (MDKl. 



JUGLANDACEAE — Walnut Family 
13. Juglans cinerea L. — butternut, white walnut. 

The Butternut is a southern tree of an exceptional hardiness that enaliles it In 
thrive under rigours of climate which its congener, the Black Walnut, barely en- 
dures. Hence we find it reaching northward in Ontario to Lion's Heatl on the 
Bruce Peninsula and even farther northward on the Ottawa River, .Similarly, in 
the Carolinas, Georgia, and Alabama, it finds congenial temperatiiriw in the 
Mountains. Like the Walnut, it is generally distributed among the trees of the 
mixed forest of southern Ontario. 

The distribution of Butternut in Ontario (Fig. 14) shows a good correlation 
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with that of th<* areas ininiediately underlain by Devonian, Silurian and Ordo- 
vician strata (cf. map, Fig. 1 1). This may or may not be significant, but in any 
case the Butternut is a common species in the mixed hardwood and conifer forest 
along the Niagara Escarpment where these basic rocks — chiefly limestones and 
dolomites — are expos(‘d. Conversely it is absent, with one or two possible excep- 
tions (near the contact line) from the chiefly acid rocky land of the Canadian 
Shield: for example, it is not known to occur in Muskoka, Haliburton, Nipissing 
or Parry Sound Districts. 

The list of representative specimens and other records follows: 



BRAN!': lot 31, cone. Ill, Brantford Tp., June 22, 1950, J. H. Soper (s.r.). BRUCE: rocky 
hardwoods, Hope Bay, Aug. 26, 1935, ?. Krotkov 9768 (TRT) ; river bank, near mouth of 
Saufole River, Aug. 1, 1934, R, F, Cain (TRT); Teeswater, May 28, 1886, Jennie Farrell 
(QU) ; near Purple Valley, June 5, 1950, /. H. Soper (s.r.), GARLETON: deciduous woods 
along east side of Eideau River, near Ottawa, Mar. 19, 1947, C, Frankton et ah 541 (DAO) ; 
open woods, on<‘ mile south of South March, May 24, 1946, H. Lloyd (DAO). DURHAM: 
lot 27, eonc. HI, Darlington Tp., June 13, 1950, /, H, Soper (s.r.). ELGIN: rich woods, 
Aylmer, June 9, 1898, R, T. Anderson (TRT); Aldborough, May 1878, D. Currie (McG) ; 
lot 17, cone. I, Dunwich Tp., July 22, 1948, /. H, Soper (s.r.) ; on Otter River near Vienna, 
Oet, 1950, W. S. Fox (s.r,). ESSEX: Point Pelee, June 11, 1916, M. O, Malte (GAN). 
FRONTENAC: Tuttle’s Hill [near Kingston], June 10, 1893, Alex. H. D. Ross (QU) ; 
Battersea, May 28, 1904, ex herb. J, Fowler (QU) ; on Lower Rock Lake, June 22, 1952, /. H, 
Soper (s.r.). GRENVILLE: near Prescott, 1860, B. Billings (QU). GREY: Woodford, June 
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12, m2,H. H. Brown (TRT); Kodwing, June 12, 1032, //, //. Btown ('rRT); bt 15, crmr. 
V. Euphrasia 'Tp., Aug. 11, 1052, H. Soper (s,r.) ; near Lindrnwood, jtuu' H, 1052, f. ii. 
Soper (s.r.). HALDIMAND: 2 iniles northeast of Ndles ClonuTS, July 5, 1051, Jiert Adillet 
:m (McM). HAL'rON: Crawford Luke, Sept. 30, 1948, L. A. Feavet (MeM): Ut. Nrniu, 
May 21, 1952, /. H. Soper (s.r.) ; lot 14, rone. Ill, Eisquesing 'Fp., Aug, 7, 11348, /► H> S'ope) 
(s.r.). HASTINGS: vicinity of Belleville, May 24, 1873, /. Mneoun (IKT) ; in rirh ^v(lods, 
Oak Hills, June 10, 1877, /. Muconn (CAN); roadside, Chatterton, July 13, 1939^ If. H, 
Minshall 608 (DAO); Hasard’s Corners, Madoc 'Fp. — Harrington (27): this locality in north 
of the contact line between the Ordovician to the south and th(‘ Precaiiihrian Shield Uh the 
north. I’he r(‘cord is therefon* one of the exc<‘ptions noted ahovt* where Butt<‘riuit appeims to 
bt* within the Shi(‘ld area. It i.s inten*sting to note, however, the comment made hy Harrmgton 
(loc, cit., p. 3163 concerning the habitat of the Butternut in Madoc 'Fp. ; “1Tu.s was tin* only 
place in which this tree was met with diiring the summer, and the reason of its oecurreiicc tuTe 
i.s probably to be found in the deposits of drift which form a richer .soil than that derived 
from the w(‘ar of the ni(‘tamorphic rocks.*’ Our original observation regarding the g(*n(*ral 
absence of Butternut on the Canadian Shield is hereby supported hy the appearanci* t)f a 
pluusibl<‘ explanation for an appanmt (‘xception. It would be interesting to have inf(^rrn*ti<jn 
concerning the local geological conditions and soil types for the otlu‘r few apparent exceptiems. 
HURON: Wingham, June 1894, /. A. Morion (WO); lot 44, eonc. VI, W. Wawanush ’Fp., 
.Aug. 9, 1941, /. H, Soper (s.r.). KEN3’: Rondeau Park, May 29, 190.5. /. H. Fmtll C^l'RT) ; 
lot 18, cone. II, Harwich Tp., Aug. 12, 1941, /. H. Soper (s.r.); lots 7 ^ 10, River Range, 
Howard Tp., June 24-25, 1950, /. i/. Soper (s.r.) ; lot 6, cone. VIIl, Zone Ip.. June 25, mO, 
J. B. Soper (s.r.). LAMBTON: sandy field near Lake Smith, July 18, 1940, /. ,//. Soper el nl, 
2199 (DAO) ; near Port Franks, June 20, 1948, J. H, Soper (s.r.) ; Kettle Point, Aug. 1CL 1?)41, 
/. B. Soper (s.r.) ; lot 15, cone. VII, Enniskillen Tp-^ 1941, J. H. Soper (u\): lot 24, 

cone. XIV, Dawn 'Fp., Aug. 12, 1941, /. B, Soper (s.r.). LANARK; Rauhsay. 1862. A A', 
McMorine (QU), LEEDS; oak woods, vicinity of Lake Opinicon, July, 1952. /. AA Shield.^ a.h. 
(TR'F); Elizabethtown, May, 1887, T. 6’. Allen (QU). LINCOLN: Beamer's FalH N. 
Grimsby Tp., May 21, 1952, Bert Miller 124 (McM); 'Fhree-Mile Creek near Niiigara-aiuthe- 
Liike, Aug, 12, 1952, ./, H, Soper (s.r.) ; lot 19, cone. HI, Lovuh I'p. ik lot IB, cone, IS\ Clinton 
4p„ July 4, 1950, /. J~L Soper (s.r.). MlDDLESEiX: river hank. Lundtu), May 2(1, IB80, 
7\ /. Bnr}»eu (McG); low ground near Komaka, May 19, 1929, /. /A Clnloetf (JINC; 
Wardsvilh‘, Junt' 5, 1893, N, J). Keiih (MrG) ; lot 35, cone. H, Ni.ssouri W. 'Fp., July 20, IDSD, 
/. h\ Shields f.s,r.) ; cone. Ill, D(4aware Tp., July 27, 1950, J, A^ Shielrh (s.r,). NOHrOLK: 
Walsh, May 21, 1933, //. H. Brown ('CRT): Simeoe, June 18. 1950, M. Lamitm (ML); low 
ground along .stream, about 4 miles northwe.st of Port Ryerse, July 13, 1940, ,/, if, Soper 2(198 
(DAO, McM); mixed wood.s, 'Furkey Point, May 21, 1933, T. M. C, Taylor (TR'F): Long 
Point- Snyder (40), ONTARIO: between Glen Major and Chalk X^ake, Aug. 6, 19,503 
Heimbur^er fs.r. JHS) ; lot 15, cone, VIT, Pickering Tp., June 9, 1950, /, //. Soper Ua\), 
(7XFORD: edge of woods about 5 miles north of 1'hame.sford, May 30, 1950, Soper <S? Shklds 
4515 ('FRT). PEEL; Snelgrove, June I & July 22, 1908, /, White ('FRT) ; Brainptoti, Jum* 6. 
1888, T. L Walker (QU) ; lot 4, cone. Ill W., Caledon Tp., June 5, 1952, /. A/. Soper 
6 miles south(*ast of Albion, Mrs. Stanley Davidson (s.r.), PERTH: lot 33, cone. VOI. East- 
hope N. Tp., July 21, 1950, /. AT. Shields (s.r.); near St, Marys, Jtdy 26, 19,50, /. K, Shmlds 
(.s.r.) ; lot 19. cone. XII, Downic Tp., July 26, 1950, /. A^ Shields (.s.r.). PETERBOROUGH; 
rocky roadside, 2 miles w<*st of Centre Dumraer, Junt* It, 1948, Soper & Dale H890 (DAO, 
1’RT); mouth of Otonabee River, June 12, 1948, /. //. Soper (s,r.). RENFREW; RenffTW, 
June, 1906. O, Stewart (QU). RUSSELL; hillside at edge of creek Bats, 3 <*ast of Cuin- 
herlnnd, July 4. 1947, Cody 0 Colder 536 (DAO), SIMCOE: Caxnp Borden, Sept. 4^ 1050. 
H, F. Calvert (JFC) ; Dalston, July 30, 1949, B, H, Brown (I'RT) ; lot 20, cone. If III. 
Adjala 1'p., June 28, 1950, J. B. Soper (8.r,); near Singhampton, June 29, 19.50, /. iL Seper 
(s.r.) ; n(‘ar mouth of Nottawassaga River, June 29, 1950, /. H. Soper (s.r.). S'FORMOMX': 
one mile southwest of Wales, July 8, 1953, Dore S? IHUeU 14431 (DAO, TRF), VlCn’ORFA: 
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Sturgfciii I'oint. Jutic (1, 195:i, ivport of Pft<-rborough Nature Club in Nature News, June, 
19,59. WA'I KRIAH): flab of the Crand River above Galt, May 5, June 13, & Oct. 18, 1940. 
F. H. Montgomery ,'>65 (DAO, Me.M, f)AO) ; Preston, Dec. 1, 1946, V. /. Lamoureux (NPG) : 
we.st river bank at the first island below Galt, July 20, 1893, W. Herriot (OAG). WELLAND: 
sandy soil over limestone, lot 6, rone. IX, Bertie Tp., June 10, 1950, Bert Miller 51 (McM. 
TRT); Niagara Falls, Juno 28, 1897, W. Scott (CAN); Niagara Glen, July 30, 1940, /. M. 
Soper (s.r.) ; lot 2, cone. V, Pelham Tp., June 27, 1941, /. H. Soper (s.r.). WELLINGTON: 
Guelph, June 20, 1942, W. G. Evans (OAG). WENTWORTH: Hamilton, 1933, R. W. Smith 
(McM) ; open land on edge of woods, cone. XII, East Flamborough Tp., May 11, 1941, L. O. 
Caiser (McM). YORK: Pottageville, Nov. 20, 1938, L. T. Owens (TRT) ; Toronto, June 4, 
1936. M. D. Kirk (MDK) ; Lanibton, Feb. 5, 1939, /. Simon (TRT); near Maple, May 4, 
1952, M. L. Hfimhuiger (s.r. JHS). 

14. Jufilans nigra L.— black walnut. 

I’ho range of the Black Walnut in eastern North America may be taken as that 
of a typical Clarolinian tree. Its range is practically the same as that of the Sassa- 
fras; the closeness of this correspondence is particularly noticeable in southern 
Ontario. .Fortunately, through the precise field notes of surveyors such as Mahlon 
Burwcll (ca. 1809--1810), the careful papers of the Moravian mis.sionaries and 
the casual remarks of travellers like Pope and Lundy, we know the status of this 
species in Ontario’s primeval forest. Unlike oaks and pines, it did not grow in 
.solid stands but .scattered among the other woodland trees whose decayed leaves 
provided the kind of mulch needed to make it thrive. This explains the failure of 
attempts to cultivate our Walnut in orderly plantations, a method most successful 
in the cfuse of certain conifers. Any large Black Walnut now found north of a line 
drawn from Grand Bend to Toronto may be regarded as planted by man or by 
that most random of planters, the squirrel. So ruthless were our pioneers in their 
treatnumt of this valuable tree that Canadian furniture manufacturers mu.st im- 
port from the Appalac^hian highlands practically all their logs for the making of 
fine walnut veneer. 

The locations of the stations for Black Walnut in Ontario are shown on the 
map. Fig. 1.‘), that is ba.sed on the following records: 

BR.^NT: along th<‘ riv(-r [Grand] at Paris — Herriot (28). ELGIN: St. Thomas, July 13. 
1907, /, M/icoun (CAN). ESSEX: at Point Pelee and on Pelec Island — ^Dodge (7); near 
Malden Centre, July 27, 1948, /. H. Soper (s.r.) ; near Kingsville, June 10, 1953, /. K. Shields 
(s.r.); 5 miles northeast of Amherstburg, June 22, 1953, ]. K. Shields (s.r,): near LaSalle, 
June 23, 1953, /. K, Shields (s.r.). HALDIMAND: one mile south of York on Grand River, 
June 1, 1951. Bert Miller 188 (McM). KENT: lot 10, River Range, Howard Tp., June 24-25, 
1950, H. Soper (s.r.) ; Mitchell Bay, Aug. 11, 1941, /. H. Soper (s.r.) . LAMBTON: along moist 
ditch, Lake Smith, June 10, 1934, L. 0. Gaiser (McM) ; on the west side of the Sydenham 
River valley west of Florence, W. S. Fox (s.r.) ; near Thedford, Aug., 1946, W. S. Fox (s.r.). 
LINCOLN: Queenston, June 3, 1899, Wm. Scott (TRT) ; Three-Mile Creek near Niagara-on- 
the-Lake, Aug. 12, 1952, J. H. Soper (s.r.). MIDDLESEX: low ground near Komoka, June 
1, 1929, y. F. Calvert (JFC) ; [2 miles west of] London, May 25 & June 7, 1884, T. Millman 
(I'RT) ; London, June 10, 1881, T. /. W. Burgess (McG) ; Pond Mills, Westminster Tp-, July 
19, 19,50, J. K. Shields (s.r.) ; 3 miles south-east of Parkhill, June 25, 1943, W. S. Fox (s.r.). 
NORFOLK: about 4 miles northwest of Port Ryerse, July 13, 1940, J. H. Soper 2096 (DAO. 
McM) : lot 12. Woodhouse Gore. May 17, 1949, M. London (ML) ; Long Point — Snyder (40). 
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OXFORD: lot 7, cone. XII, Dcroham 'Fp.. June 2fi. liLIO, /. H. Sopci (.s.r.) : l.rtwi-oii Wood- 
stock and Norwich- laindy {X\). PEF.L: Elinbank, Sept., 1911. ]. W7ii/c (FF'F). WATER- 
LOO: dry woods one mile south of Kitchener, May 29, UMO, F. //. Manluuiiwiy •Wl (DAO, 
MeM, OAC) ; Pre.ston-— Montgomery (36). WELLAND: near the Whirlpool, Ni.tgara Rivio, 
.Inly 18, 1897, »f;«. Scotl (CAN) ; Miller’s Creek. Bertie 'Fp., June 8, ID.'iO, Bfit Mill,; 
(MeM); Morgan's Point, June 15, 1950,/. Evel (McM); Niagara Falls. June 28. 1897. M';«. 
Scott (TRT) ; Pleasant Beach, near Point Abino, Sept. 6, 1941, /. II. Sop,; (s.r. l. WRN'F- 
WORTH; West Hamilton. May 15, 1934, C. Oompf (McM). YORK; woods, vicinity of 
'Foronto, May 24, 1938, M. D. Khk (MDK). 



FAGACEAR — Bccch Family 

t.'i. Castanea dentata (Marsh.) Borkh.— American chestnut, sweet che.stnht. 
Gone, with no prospect of recovery yet in sight, from the ea.steni Uiiitwi States 
and southern Ontario is one of the most beautiful and useful of native trtu’s, killed 
by a ruthless, insidious alien fungus di.scasc. Occasionally on the .siUts of onct; .strong 
Ontario stands one still finds young trees that have sprung up from old dead roots 
and have survived long enough to bear a few nuts; sometimes seedliiig.s from these 
are known also to reach the stage of fruit-bearing. 

However no one has discovered, as yet, among .such seedlings iiiul sucker 
growths, any that is resistant to the blight. 

It is significant that the distribution of the Ghestnut in southern Ontario (Fig. 
16) is practically the same as for other so-called typical Carolinian .species— • 
Flowering Dogwood, Sassafra.s and I’ulip-Trce, Here, as in New Faigland, seldom 
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ha\c spec imens of these trees appeared north of latitude 43° 30'. 
which the map is based arc as follows: 

BRANl': rojuisidc'S oast of Glon Morris, R, M. Lewis (WO) ; Hatchlcy— Macoun (12); Bur- 
ford, July, 1885, Wni, Yates (s.r.), ELGIN: Springwater, Malahidc Tp., Aug. 24, 1941, 
D, Youn^ (I'RT); sandy woodland, Talbotville, July 3, 1881, /. A. Balkwill (McG) ; lot 12, 
cone. III, Yarmouth Tp., July 18, 1941, /. H, Soper (s.r.) ; south of Wardsvillc in Aldborough 
Ip., //. /,. Lancasiet (corr. W.S.F,). ESSEX: sandy woods, Leamington, Aug. 16, 1886, 
1. ]. W. Bni,iiess (McG); open woods along Cedar Greek, southwest of Kingsville, June 25, 



1953, y. K. Shields 1441 (TKD ; in woods about Windsor-~Dodg€ (7). HALDIMAND: 
Nanticoke, 1936, L. Werner (McM) ; 2 miles east of Dunnville, July 3, 1951, Bert Miller 317 
(McM); 2 miles east of Moulton Station, Sept. 6, 1951, Bert Miller 639 (McM). H ALTON; 
Oakvill(--Fox (24). KENT: I’hamesville, July 19, 1928, R, F. Cain (RFC); lot 6, cone. 
Vni, Zone Tp., June 25, 1950, /. H. Sopei (s.r.). LAMBTON; lot 24, cone. XIV, Dawn Tp., 
Aug. 12, 1941, y, H, Soper (s.r.) ; Port Franks— Fox (24). LINCOLN: Grimsby, July 3, 1927, 
H. H, Brown (I’RT) ; about 2 miles south of Vineland, Aug. 1,3, 1952, J. H, Soper 5808 
(TRT) ; near St. Davids, Oct. 9, 1952, Bert Miller 803 (McM) ; St. Catharines, Sept,, 1915, 
/. //. White (FFT). MIDDLESEX: Byron, Oct. 12, 1942, W. S. Fox (WO) ; London, July 1, 
1B80, //. e P. Saunders (DAO) ; west of Mt. Brydges, July, 1944, W. S. Fox (WO) ; lot 24, 
eonr. II, Mosa Tp., Aug. 12, 1941, y. FT. Soper (s.r.) ; north side of Thames River, 1925, W» S. 
Fox (s.r.). NORFOLK: Fisher’s Glen, T, J. Ivey (TRT) ; rich woods, Turkey Point, June 28, 
1938, /. H. Soper 255 (McM) ; Ambrose, May 24, 1937, H. H. Brown (TRT) ; dry sandy land, 
Walsingham, June 28, 1944, W, G. Dore 44-29 (DAO) ; St. Williams, July 3, 1936, Fr. Marie- 
Victorin et al 46376 (GAN, DAO, MT, TRT) ; lot 17, cone. VI, Charlotteville Tp., June 25, 
1941, y. H. Soper 2622 (TRT); lots 1-2, cone. Ill, Walsingham Tp., Aug. 20, 1952, /. H. 
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(s.r.); Port Rowati— Snydrr (40). OXFORD: Fakrsicir, Ott. 21i, P)47. JT. S. Fox 
), WA'rPRLOO: dry wtKKlod slope's of (Irand River, 5 miles south t»f CJalt, Juiv 1, PM 2, 
//. Moniuomety (WO). WELLAND; Niagara Falls, July tO, UlOB, IVfH. HtoU (THT); 
dry sandy soil, Stamford Tp., Sept, BO, 1948, Bert Miller S27 (McM) ; Fonihill, Sept. 2B, 1948, 
Bert Miller 775 (McM) ; southwest of DeCew Falls, July 5, 1950, /. H, Soper et hL 4900 
(TRT); lot 15, cone. VIII, Pelham Tp., May 2B, 1951, /. //. Sopn (s.i\). WEL! JNcn’orN* : 
n<‘ar Puslinch Lake, May 20, 1940, It M, Lewu (WO). WENI’WORlll : howU woods, 
l^aSalle Park, Hamilton, Aug. 5, 1940, /. H. Sopei 2296 (DAO, OH); Watevdowu Raviia*, 



Fio. 17, Map H>; Distribution of Dwarf Hackl)eny {del its temiloliei). 
Map 17; Distribution of Red Mulberry [Monts rnbrti). 


J, M, Dickson (McMHA); West liamillon, June 15, 1932, //. A. Senn (MeM) : hit 47, eone, 
III, Ancaster Tp., July 4, 1948, W. W, Judd 128 (WWJ). 

EXCLUDED RECORD: “plentiful in the vicinity of loronto (A. Fowhu)’* aceording to 
Macoun (12). This record has not been plotted since the (,‘xact site is not «iv<“n and no other 
reports for Toronto have been .st*en, J'he locality rimy have biHui as far west as OakvilltN whence 
it has been reported by several observers. 

ui-MACEAE —Elm Family 
1 6 . Celtis tenuijolia Nutt. — ^nwARp hackwerry. 

This shnib or tiny tree is exceedingly imere, sting hy reason of its great rarity 
and its appearance. It is found in Ontario only on the very limited lra(;t of sand 
flats and dunes east and south of the la.st reach of the Aux Sables River in the 
northeast corner of Lambton County. ITicrc it is found growing among tall mature 
specimens of its close relative, the Hackberry. Mature examples of the dwarf 
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spt‘<’i(‘s hravily ladtai with fruit and growing on the slopes and peaks of sand dunes 
up to M‘venly-fi\’e in height are well known to the authors of this paper. 

I he range of this spe(‘ies is shown on map 16, Fig. 1 7, and the records include 
the following: 

LAMB'roN: in sandy uak-pir\<‘ woods, near Port Franks, June* 20, 1948, Soper & Dale s.n. 
(1‘R'r); on largf’ sandhill with southtTii c.xposurc, about night miles south of Grand Bend, 
July IB. 1 940, /. H. Sopef et aL 2200 (DAO, McM), 

MORACEAK— Mulberry Family 
I 7. Monts rubra L. — red mulberry. 

B(‘eausc of tlu^ir association with the silkworm both species of Mulberry, Red 
and White, are popularly regarded as having been brought in from the eastern 
world. Actually, the Red is native to Ontario, whereas the White is the exotic. 
I’hc range of wild lr(‘<‘s of the Red Mulberry, as compared with those which have 
ob\’iously been planted by man, falls ju.st a little short of the northern limit for 
the Walnut and the Sassafras. Specimens are few and widely scattered. This 
species s(‘ems to be extending its range slowly northward through the agency of 
birds. 

Red MulbiTiy is found on sandy soil, in low rich woods or occasionally in 
woods on rocky ground. The records are shown on map 1 7, Fig. 1 7, and are listed 
b<‘Iow : 

ESSEX: satidv ridges along Laki' Eric shore, west side of Point Pelee, Aug. 29, 1940, /. H. Soper 
245:1 (DAO. MeM); Pelee Island. July 27, 1892, J. Macoun (CAN); Leamington, July 1, 
1882. 7'. /. iV. Burfieis (Med); Anihenstburg, June 12, 1882, /. Macoun (QU); Windsor — 
Maeoun (12). KENT: woods on sandy soil. Rondeau Provincial Park, Aug. 1.5, 1940, /. H. 
Soper 2'Mi5 (DAO, MeM). LINCOLN: rich moist woods, Grimsby, May 15, 1943, T. H. Notris 
(MeM) ; (Jneenslon Heights, May 28 & Aug. 2, 1897, W. C. MeCnlla (CAN) ; between Brock’s 
Monument and Paradisi' Grove- -llainilton (2f>). MIDDLESEX: rich woods. South Delaware. 
Jum- 5. 1928, Mn. Itriirk Okie (WO). WELLAND: rocky land, Niagara Gorge, June 8, 1948, 
Be>t Miller (McM): near Fonthill, May 8, 1942, F. T. Knapp (McM). WENTWORTH: 
Dundas Mountain, May 24, 1902, Jas. E. Kerr (OAC), YORK: rich woods, Toronto [possibly 
the result of a fortiiiums introduction], June 27, 1941, JD. W. Kirk (MDK). 

HAMAMKT.iDAGKAE — Witch-Hazcl F amily 
18. Hamamelh virginiana L. — witch - hazel . 

I’ht! Witch-Hazel belongs to nearly all the eastern half of the United States and 
a region that includc.s southern Quebec and Nova Scotia. Its range in Ontario 
corresponds, in the main, to that of the Sas.safras; occasional stations have been 
reported east of I’oronto near Lake Ontario, at the head of the St. Lawrence 
(where it is quite abundant), near Ottawa, and clase to the .southern tip of 
Georgian Bay. 

'f’his .shrub flourishes in a variety of habitats in Ontario, both in dry and in 
damp .situations, in sandy or rocky woods, and on the .slopes of wooded ravines. 
Occasionally (as along Lake Erie near Wheatley) it fornis dense thickets in almost 
pure stand.s. The distribution is shown in Fig. 18, and the records include the 
following; 
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BRANl*: about !i inllrs south<‘ast of Glen Morris, May 27, 1950^ Sol)rr & 44'VJ f rH”l ) : 

2 iiiih's west of Brantford, Jinu* 20, lOfB, 7‘* H, Mortis (McM) : lot 27, cono. V, I’uMMrora O'p.. 
May 2B, 1950, /. //. Soper (,s,r. ) ; lot 51, conr. lU, Brantford Tp., Jiuu' 22, 1050, }, IL Sopet 
(s.r. ) ; lot 15, t^onc. IV. Dumfries S, 'I'p., Jum* 2fi, 1950, J. //. Sopet (s.r.). GARLEO'ON; 
thickets, Ottawa, Sept. 5, 1B91, Wm. Scolt (OAC): reported by Flt'teher (251 as fallows; 
''Thickets. Vtu'v ran* at Ottawa. 'Fhc only locality being tm the Ghelsea Road about 2 miles 
from Hull, whtu'e there are a few bushes.’’ It is possible that the sp(‘ciin<‘n colleeh'tl by Scott 
and citt‘d above may have betat from the locality (in Qu{‘h(T) d(‘scrih(*d by Fletcher. No other 
sp<‘cimens from the Ottawa district have Ixam S(‘en by the authors of this paper and this species 
may b(‘ extinct as a native* plant in that area. DUFFERIN; near Mansfadd, Autumn, 1955, 
C. Heitnhuri^er & A. Leslie (s.r.), ELGIN; Aylmer, Oet, 12, IBOfB], R. T, Andetson (I'RT) ; 



Jolley’s Swamp, S. Yarmouth I'p., Aug. 4, 1941, Donald Youn^n ('FRl'); lot 15, cone. IX, 
Bayham Tp., May 29, 19.50, ], H. Soper (.s.r.). ESSEX; southeast of Staple.s, June 9, 1955, 
J, A', Shields 1205 (TRT) ; southeast of Harrow, June 12, 1955, /, A^ Shields 1255 (TRTi ; 
northea.st of South Woodslee, June 13, 1955, /. K. Shields 1285 (TRT) ; .southwest of Wheatley. 
June 19, 1955, /. A. Shields 1335 (I'Rd^) ; northwest of Kingsville, June 27, 1955, /. K. Skidds 
1451 (TRT); Point Pelee— Dodge (7); Malden { M adajiim) -Mixvoun Ik Gibson (55). 
FRONTENAG; Kingston, Sept, 1895, /, K. McMarine (DAO); hetnlock-birch woods» East- 
vi('w, Oct llj 1946, ], M, Gilletl 1021 (DAO); rocky hillside, 6 miles west of Gananoqut*. 
Oct 9, 1945, Senn & Zinck 2281 (DAO); Wolfe Island-- Macoun Ik Oibsan (55), Gren» 
VILLE; thickets near Prescott Junction, Autumn, 1860, B, Billinas (QD), HALDIMAND; 2 
miles cast of Dunnville, May 17, 1951, Bert Miller 14 (McM) ; between Grant Point and Low 
Point, Aug, 2, 1941, J. H, Soper (s.r.), HALTON; lot 5, cone. 11, Nelson Ip., May 22, 1951, 
/. H, Soper (s.r.). HASTINGS: [without definite locality] Sept 15, 1875, J, Macoun (MeG); 
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reported ns “seiirer iti Bastings and N()rlhuni])er!imd Cos., Ont. (Macoun)' — Macoun (12). 
KEN'I': in niixt‘d hardwood forest, Rmidt^an Provincial Park, Aug. 15, 1940, /. H. Soper 2390 
((iHh roadsid(‘ woods near 1’haniesville, July 26, 1944, W. G. Colgrove (DAO, WO) ; near 
Clearville, July 27 28, 1 948, J. IL Sopet (s.r.) ; near Wheatley, Aug. 3, 1950, J, H, Soper 
(sr.), lot b, cone. VIU, Zone 4p., June 25. 19.50, /. If. Soper (s.r.). LAMBTON: Grand 
Bend, .Aug. 1, 1900, H. S. Sautulets (I'RT) ; dry sandy oak-pine “woods, about 4 miles north- 
east of Port Franks, Aug. 1, 1950, Sopet & Shields 5032 (TRT) ; Sarnia, July 11, 1911, M, O, 
Malte ((<AN) ; Arkonn Rock Glen, Aug, 6, 1950, ]. H. Sopet (s.r.) ; 2 miles north of Abcrardcr, 
Sept. 29, 1952, AI. /.. Hehtihurger (s.r. JHS). LEEDS: Gananoque, Aug. 14, 1883, ]. Fowler 
(QU). LINCOLN; one mile we.st of DeCew Falls, Aug. 26, 1952, Bert Miller 730 (McM) ; 
Niagara-on-the-Lake. May 28, 1943, R. S. Haines (McM) ; thickets, near St. Catharines, July 
10 Oct., 1897, W C, MvCalla (CAN); Vineland, June 22, 1940, H. M. Harrison (GAG); 
Beanisville, 1919, W. Stewati (QG) ; 2 miles west of Quccuiston, Oct. 22, 1952, Bert Millet 821 
(McM) ; ont' inilt* .southwest of Cai.stor Centre, Aug. 13, 1952, /. H. Sopet 5819 (I’RT) ; about 
2 tnile.s northt'ast of Bisinark, Aug. 1.3, 1952, /. H. Soper (s.r.) ; lot 39, cone. VI, Gainsborough 
'I'p., June 17. 1950, /. H. Soper (s.r.); lot 2, cone. II, N. Grimsby Tp., May 22. 1951, /. H. 
Softer (s.r.) ; lot 19, cone. VII, S. Grimsby Tp., Junt' 19, 1950, ./. H. Sopet (s.r.). MIDDLE- 
SEX: woods, London, May M, 1899, H. S. Saunders (TRT) ; dry woods, Westminster Ponds. 
1\ J, IE. Hutgess (i)AO) ; Dorche.ster, Oct. 12, 1940, H, B. Hitchcock (WO) : near Mt. Brydges. 
July 19, 1950, ]. K. Shields 116 ('ER'E) ; near Putnam, May 29, 1950, /. H. Sopet (s.r.) ; lot 
10, com*. 1, Lobo 'Ep,. June 24, 1950, /. H. Soper (sr.); lot 1, cone. II, Lobo Tp., July 18, 
1941, ./. //. Soper (s.r.) ; lot 24, cone. II. Mosa Tp., Aug. 12, 1941, /. H. Soper (s.r.). NOR- 
FOLK: wooded ravim* along shore, Turkey Point, July 6, 1938, J. H. Sopet 302 (McM) ; Fort 
Rowan, July 31, 1937,, If. S, Fox (WO) ; dry .sandy land, Walsingham, June 28, 1944, If. G. 
Dote 44 2H (DAO); ’lot 9, eonc. XT-XII, Windham Tp., May 28, 1950, /. H. Soper (s.r.); 
lots 1 2, cone, in, Walsingham Tp., Aug. 20, 1952, J. H. Soper (s.r.); St. Williams, July 3, 
1936, Ft, Matie-Victotin et nl, (s,r.) ; Long Point — Snyder (40). NORTHUMBERLAND: in 
thickets and oj)en wood,s, near Colborne, July 20, 1867, /. Macoun (CAN). OXFORD: damp 
woods, Cornell, Sept. 23, 1927, R, F. Cain (RFC); Tillsonburg, May 29, 1950, Soper & 
Shields 4479 (J'RIT ; lot 2, eonc. VI, Blandford Tp., and lot 2, com:. V, Blenheim Tp., June 
23, 1950, /, H. Soper (s.r.) ; lot 25, eonc. HI, N. Norwich 'J’p., June 14, 1953. L. Stock (s.r. 
JBS). PEEL: thickets. Port Credit, June 14, 1902, A. Cosens (TRT) ; Summerville, Oct. 20, 
1929, H. //. litawn (TRT); hillstde.s, Brampton, Sept. 20, 1902, A. Co.sens (I'RT) ; Sni'lgrove, 
Oet. 26, 1909, ,/. White (HTD. S'EORMONl': Shc'ek Is., July 7, 1953, Dote & Gillett 14410 
(DAO, JITE) ; (kumwall Is., Aug. 25, 1953, /. M. Gillett 8002 (DAO, TRl^). WATERLOO; 
Diekson's Wood.s, lOaUJ, Oct. 10, 1900, R. S. Hamilton (OAC); dry river bank, German Milks, 
Oct, 13, 1940, F. H. Montgomery 612 A (DAO, McM, OAC) ; Preston. July 1, 1949. H, Gtoh 
(DAO); Orfs Lake, west of Galt, Aug. 17, 1940, F. H. Montgomery 1131 (OAC). WEL- 
LAND: .sandy soil, Fonthill, Oct. 23, 1948, Bert Miller 908 (McM); sandy soil, Point Abino, 
Oct. 15, 1948, Bert Miller 903 (McM) ; Lundy’s Lane [Niagara Falls], May 14, 1902, /. Voaden 
(QtJ) ; Whirlpool, Niagara River, Apr. 26, 1902, /. Voaden (QXJ) ; Rosehill, May 21, 1950, 
/. H. Sopet (s.r.). WELLINGTON: woods, Puslinch Lake, Oct., 1931, E. G. Anderson 
(GAG); rich woods, Guelph, June 10, 1937, J.J, Stroud (TRT). WENTWORTH: gravelly 
soil at foot of mountain, Hamilton, Aug, 9 & Oct. 10, 1888, T. /. W. Bntgess (McMHA) ; near 
mouth of Stoney Creek, Oct. 12, 1947, W. J. Cody 992 (DAO) ; Coates Paradise, Hamilton, 
Sept, 13, 1898, F. P. Clappison (TRT); dry woods between Aldershot and Waterdown, June 
16, \95i)^ Soper & Shields 4673 (TRT). YORK: shady valley. Mount Denni.s, Sept 19, 1915, 
iV. H. C, Ford (TR'D : vicinity of Toronto, Oct. 10, 1879, J, Macoun (GAN) ; Scarborough, 
Oct. 10, 1929, Estelle Nelles (TRT); Lawrence Heights, Toronto, Oct 8, 1940, D. W. Kirk 
(MDK); Humber River at Bloor Street, Apr. 6, 1935, H. H. Brown (TRT); cast bank of 
ravine, near Maple, Oct 11, 1952, M, L. Heimburger (TRT); lot 18, cone. VI, King Tp., 
June 28, 1950, /. H, Soper (s.r.) ; lot 60, cone. I, Markham Tp., Atig, 5, 1948. /. E, Soper (s.r.), 
EXCLUDED RECORD: “Wasaga Beach, comte de Simcoe; Port Francis, bois sablonneux, 
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b juillct lu. Afanr' 41 i loiiti. In, f\ olla n d “(•<’} nitiin, Fn Dntninufuv Ih, FK’* tl>A(K Ml. 

'I'KI'K I’hc authors have h<‘cn unahh* t<i IcuMtc ,i Poit Francis at <u tu at W.isana lir.u }> i tuj 
Cicoi\Hiim Bay) hut it is known that Fh'h* Mari<‘A’irt<>nT» was »‘nh«H lini> in ihr \icnnt\ oi < ivanh 
and Fort Franks (on lake Fluron) on Julv (»th. Ih’ib, Hainawt'fis pinimuma is <anuinon in 
th(‘ '‘Pinery" along the shore of Lak<* Huron fir)in (hand Bend soull! to Pt>rt I’nmks asul Im 
wh(‘r(*as no other n'ports have Ixani lound t)f llie oceurrenre ol this sp* ries oti tin shores ot 
Georgian Bay. 


ROSACKAK -R<)S(‘ FaiiiiK 

19. Pyrn^ (ororuiua L, (incL var, dasyfalyx (R<‘htl.) hVrn. ) wu n crab, 

AMKRtGAN WU.D GRAB, SWKKT-SGEN'PEn CRAB. 

Front South Clarolina to stnithwrsttan Ontario this tm* F cpiitt lonunon in 
nt*g‘k;('U‘d fenre rows and on the* borders <tf untrttded wottdlots but it is [>o|MilarK 
regarded as a dtatiestic apple which has revert(‘(l to the wild state rat bet than as 
a native living in its natural habitat. In our Pro\‘inre its home is that, for example, 
of the Sassafras and Flowering Dogwttod. 'Fhough ningh and forbidding in mitl- 
winter, in early summer its beautiful shelFpink fragrant blossans and its strangely 
lobed leaves and in Autumn its little green wax-eoattxl apples, make it on<‘ of the 
distinctive trees of the countryside. From its acrid apples the t‘arly eolnnists made 
a cider the harsh qualities of which caused I'raneois Mieha\ix to pity Anuaieans 
for their ignorance of the famous product of the orchartls of Normandy. It is of 
these apples that, in the late seventeenth ctaitury, the loquai ious Baron de La- 
lumtan wrote that they '‘eat well when they are (lodled, but they are gotwl ior 
nothing wlien they are Raw,’* 

llie range of the wild crab is shown in Mg. 19 and tli(‘ renuds (ut whirh the 
map is bas<‘d are as foih>ws: 

HRANIh dry wo<kIs along the Grand River, U»t 2b cone. \*l. '1‘u.scarora ‘rji., Ma\ IH, 

Super & Shields 44511 (1’R'P) ; Pleasant Ridge, Aug. 2B, HH2, H. F, (lain ; nrai Ntwv 

Durham, Jtine 1953, It F. (Itiin ELGIN; sainlv wtHals near St, 'Pljoinas. Ma^ 'in, 

1950, L, K, Janies (DAO); Aldhurough Maecmn (12). ESSEX: swamps near Xinherstlnug 
June, 1882, ,/. Maconn (GAN); iti thickets near Leamington, May 30 Jniu' 17, 1901, /. 
Mnmun {1'R'P) Malden {Maida^un) ^ Maenun (12). HAl/FON; l.ake Medml (/appV) 
Macoun (12). KENT: opim woods, Kent |G<*ntre?j, May 24, 1931, A, J, S. (pesnet ((JAG); 
woods, WalUiceburg, June 17, 1901, /. Mactmn (GAN); Rondeau Provincial Paik, May 2!k 
1953, /L D. Ihsher ('I'R1’) : sandy soil ea.st of Rondeau Park, .Aug. 14, 1934, it h\ Cain 
(TRT); around Koinnvy, Mrs. R, W, Leader (corr. W.S.F.). LAMB’l'O.N; along roadside in 
the Pinery about 6 miles south of Grand Bend, S(‘pt. Hi. 195:h Soper & Dale I51U20 ('PR'D; 
Walpole Island, Aug. 26, 1938, L, O. Caher (McM) ; Kettle Point, Lake Hunm {(Rhson) 
Macoun (12): about 2 miles south of Grand Bend, W. S, Fox (s.r.). LINGOI^N; vicinity of 
Queenston Heights, July 27, 1877, J. Macoun (OAG) ; Beamsvilie. May 24, UJ30, //. H, Httmm 
(TRT); St. Catharines, May 21, 1891, Wm, Scotl (G.\N); near DcGew Falls- Zenkert (14). 
MIDDLESEX: London, May 20, 1B79. 7’. J. W, Burgess (GAN); Byron, Julv 2h, 1944, 
EL Groh (DAO); Fairmount, 1879 [without eollectorl (DAO). NORFOLK; l‘nrk(‘y Point, 
May 20, 1936, R. J, Stallwiwd (OAG): Fisher's Glen, June 2, 1935, B'. M. Bowden (McM). 
WAbERLCX); gravelly roadside, near Ayr, Sept. 6, 1941, F, H, Montgomery H77 (DAO, 
McM, OAG) ; dry river flats below Galt, May 25, 1941, F. //. MoniMomery H75 (DAO, McM, 
OAC) ; on the we.st river road, Galt, June 4, 1893. W. Herriot (OAG). WELLAND; Niagara, 
May 31, 1901, [probably J. Macoun] (CAN): lot 8. cone. 11, B(‘rtie I'p., Sept, 20. 1950, Bert 
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Milh’) l.yi 1 MrM I : in wuiult il .iri-.is m-ar the [Niugaral (ilcn- Hamilton (21)1 , Crystal Boai-li— 
Zcnki-il (I'l). WKN'l'WOR'I'H: thickets along fences south of Asylum, Hamilton, May 21, 
18Kf>. T. J. H'. IMcMl. YORK: thickets. Lanibton, May 3, 190,5, A. Cosens (TRT) ; 

Hnniher [Valley |, Toronto .Vf;iy 29, I!).'!:?, H. 11. Blown (1'RT), 

20. Pnniu.s .wrotina I'l^hrh. wiu> blaiik cherry, rum cherry. 

lutr gcno al tiistriituliiyn this species may be compared with the Eastern Cotton- 
wood I .sec Idttle ( ,‘11 ), I'itr.s. 88 and 77, respectively), being very common to most 
of eastern North Ainttrica from the forty-ninth parallel southward. Pioneers’ let- 



Fic). 19. Distribution of Wild Grab (Pyrus coronaria). 


ters, the rcctorcls of early travellers, the notes of the first surveyors, all establish the 
fact that the Black Cherry was one of the most abundant trees of the primeval 
forest. Because of the beauty, strength and durability of its wood as a material for 
the lx;st types of household furniture, the tree was ruthlessly felled from the be- 
ginning of colonization onward. 

In the den.se original woods it grew to an immense size and attained a great age. 
On one old stump nearly four feet in diameter one of the authors has counted 
more than four hundred rings; familiar to both authors are two enomious Black 
Cherries which, spared by the first sur\'eyors of Goderich Township, Huron 
County, have continued their lives unmolested on a little-used road allowance. 
One tree i.s, by mea.surement, ninety-two feet high and has a trunk ten feet ten 
inches in circumference. 
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As c*arly as 1800 the ]Vlora,vian niissionaries at Kaidield on flu* lo\\(‘r Thantes 
made furniture of Blac k (Jhc'rry. Of the c'ounth’ss t^et‘^ still Mirviviui»' in all south- 
ern Ontario, ran* indeed are those of more than modest si/a*. 

1’he laritc: number of si^j^ht records on the map 20) indicates that tin* trm* 
abundance of this forest tree in our province is not at all well shown by tlu* pre- 
scrxTcl specimens or the published records available* to date*. The folhming* list 
of rc‘eords is merel) a selection of those availabh* hut includes primarily iIuksi* 
which arc a contribution by the present authors. 



BRANT: roadside, Whiteman Cr<‘ek, Brantford 'Ip., jnly 2b BhlU, B', //, MhuhtiU 4000 
(DAO) ; lot 15, cone. IV, Dumfrie.s S. Tp., June 2(b mH J. //. Sopttf (s,r.); lot 24, cone. VI, 
'luscarora Tp., May 28, 1950, J. H. Sop^r (s.r.). BRUCIK; dry sandy ground. Red Bay, Aug. 
29, 1926, W\ R. Wrifson (TRT) ; Frenchman Bay, L. Huron, June 17, 1948, /, //. Soper (s.r.) ; 
Chinn Point, L. Huron, June IB, 1948, /. H. Soper (s.r.); Sauhle Beaeh, Jum* 6, 195(1, J. //, 
Soper (s.r.); 4 miles northwest of Wiarton, June 9, 1952, /. II. Soper (s.r.), ClARLETON: 
Ottawa, June 1. 1892, Wm, Scott (J'RT); lot 18, cone. XI, CJoulbourn Tp., fuly 51, 1946, 
/, //. Soper ei al 0007 (DAO). DUFFERIN: Wheeler Lake, E. (hirafraxa Tp.. Aug. 6, 1948, 
/. H. Soper (s.r.) ; Mono Clenlre, June 5, 1952, /. H. Soper (s.r,). DURHAM: woods, Hamp- 
ton. June 18, 1927, A. E. Allin (TRT) ; lot 27, eone. IH, Darlington 'I'p., Jum* 18, 1959, /, //. 
Soper (s.r.). ELGIN: White’.s Pond, Springwater, May 2.5, 1941, D. A, Yonni^ (TRT) ; lot 17. 
cone. I, Dunwu’h Tp., July 22, 1948, /. H. Soper (s.r.) ; lot 13, cone, UL Bayham 1>., May 
28, I9v50, J. H, Soper (s.r.) ; lot 15, cone, IX, Bayham May 29, 19.50, /. H. Soper (.s.r.). 
ESSEX: near Malden Clentre, July 27, 1948, /. //, Soper (s.r.); Fbiint Pelfe- d)odg<* (7): 
Pelee I.sland— Gore (6); I.eaniington ( Macoun)— -Groh 8l Senn (25) ; lot 19, cone, HI. Mersea, 
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ip, June Hi, 195y>, J, K. Shiehh (s.r.^, near Harrow, June 12, 1953, ./. K. Shields (s.r.). 
FRON'rKNAC: Hatt<Tst*a, May 28, IDtH, J. Fowler (QU) ; Collins Bay, June 11, 1902, 
/ Fowlet (QC) : alcm,^ stream eonnecting Hart Lake and Lake Opinicon, June 19, 1952, /, H. 
Sopet (s.r.). CRENVILLE: Spencervilie, July 15, 1939, W. H. Minshall 873 (DAO); near 
Pre.srotl - Billings (1). GREY: Harrison Park, Owen Sound, June 6, 1951, /. H. Soper (s.r.) ; 
near Meaford, June 7, 1950, /. H. Sopet (s.n); Rocky Saugeen, June 10, 1952, /. H. Sopei 
ts.r.). HALDIMAND: one mile southwest of Darling Road, June 1, 1951, Ben Miller 200 
(McM): lot 21, cone. I, Moulton Tp., and lot 3, cone, II, Sherbrooke Tp., June 17,1950, 
/. hi, Sopei {s.r.). HALTBllR'TON : Oxtongue Lake, July 8, 1951, /. H. Soper (s.r.): vicinity 
of Otter Lake (Hardwood L.)---*-Wnght & Simpson (43). HALTON: Trafalgar, May, 1, 
1938, //. H, Brown (TKT ) ; lot 5, eonc. II, Nelson Tp., May 22, 1951, J, H. Sopet (s.r.) ; near 
Kelso, May 25, 1950, /. //. Soper (s.r.); Mount Nemo, May 21, 1952, /. H. Soper (s.r.). 
H.ASTINCS: vicinity of Belleville, June 10, 1878, /. Macoun (CAN); near Ghatterton, July 
13, 1939, W, IL Minshall 602 (DAO). HURON: Winghain, June 3, 1891, /. A, Moiton 
(CAN) ; lot 18, cone. IJ, W. Wawanosh 1 p., June 20, 19^8, /. H. Soper (s.r.) ; lot 6, cone. X, 
God(*rich 'Ip., Aug. 1, 1950, ]. H. Soper (s.r.); two enormous trees along sideroad about 6 
rnile.s south of Godtu'ieh, Aug. 27, 1953, S. Fox & J, H. Sopet (s.r.) ; Bayfield River, 
L, Huron (Gibson) - Maeoun & Gibson (35). KENT: mixed hardwood forest, Rondeau Pro- 
viru'ial Park, Aug. 15, 1940, /. H, Soper 2368 (DAO, McM): near Clearvillc, July 27-28, 
1948, /, //. Sopet (s.r.); near Wheatley, Aug. 3, 1950, /. H. Soper (s.r.) ; lots 7 & 10, River 
Rang!*, Howard 'Fp., June 24-25, 1950, /. H, Soper (s.r.); lot 6, cone. VIII, Zone Tp., June 
25. 1950, /. //. Soper (s.r.). LAMBTON: sandy soil along roadside south of Grand Bend, 
July 18, 1940, /. //. Soper et al 220$ (DAO, McM) ; north end of Walpole Is., L. St. Glair, 
;\ug. ‘1, 1950, /. //. Soper (s.r.) ; Arkona Rock Glen, Aug. 6, 1950, J. H, Soper (s.r.); lot 24. 
eonc. XIV, Dawn Jp., Aug. 12, 1941, /. H, Soper (s.r.). LANARK: .Almonte, July 28, 1939, 
U\ H. Minshall 1747 (DAO): on Tay Canal east of Perth, Sept. 10, 1947, Dore & Gilleti 
47 1025 (l)AO) ; Clayton, July 21, 1943, Dote & Groh (DAO). LEEDS: Gananoque, Aug, 
IB, 1887, j, Fowler (QU) ; Elizabethtown, May, 1887, T. G. Allen, (QU); vicinity of Lake 
Opinicon, Jum- 17. 19.52, /. hf, Soper (s.r.). LINCOLN; wooded slope, Jordan Harbour, June 
17, 1940, H, M, Hutthon (OAC) ; lot 2, cone. 11, N. Grimsby Tp., May 22, 1951, /. H. Sopet 
(s.r,) ; lot 1, cone. VI, Clinton Tp. and lot 8, cone. 11, Louth Tp., May 29, 1951, /. H. Sopet 
(s.r.); near Niagara-on-the-Lake, May 30, 1951, /. H. Soper (s.r.); lot 19, cone. VII, 
S. (;rimsl)y 1 p., June 19, I950, /, H. Soper (s.r.). MANnX)ULIN: woods along escarpment 
on the we.st side u! Manitou Lake, July 7, 1953, /. //, Soper (.s.r.). MIDDLESEX: London, 
Aug. .5, 19.37, W. S. Fo.x (WO) : Glencoe, June 13, 1893, N. D. Keith (McG) : lot 25, cone. I, 
London Tp. ami lot 10, cone. I, Lobo 'Tp., June 24, 1950, /. H. Soper (s.r.); near Putnam, 
May 29, 1950, /. H, Soper (s.r.) ; Pond Mills and near Mt. Brydges, July 19, 1950, /. K. Shields 
(s.r.). MUSKOKA; Milford Bay, June 24, 1942, W. H. Minshall 3094 (DAO) ; Bella Lake, 
near Huntsville, July 5, 1948, /, H. Soper (s.r.); Skeleton Lake, July, 1953, /. K. Shields (s.r.) ; 
island in Prospt^ct Lake, near Gravenhurst, /. K. Shields (s.r.). NIPISSING: Cache Lake, 
.Algonquin Park, June 7, 1900, J. Macoun (CAN); Canoe Lake (Mowaf), June 27, 1950 fide 
R. D Usslu‘r, NORFOLK: Turkey Point, June 3 & July 5, 1938, /. H. Soper 517 & 554 
(McM) ; sandy ridg<‘, Long Point, July 28, 1951, Falls & Klawe 659 (TRT) ; lot 3, cone. I, 
Jownstmd Tp., May 20, 1949, M. London (ML) ; lot 9, cone. XLXII, Windham Tp., May 28, 
1950, /. //. Softer (s.r.) ; lots 2 3, cone. HI, Woodhouse Tp., Aug. 27, 1952, /. H. Soper (s.r.). 
NOR'nrUMBERLAND: lot 14, cone. X, Percy Tp., June 12, 1948, /. K. Soper (s.r.) ; lot 22, 
cone. Vn, Haldimand Aug. 13, 1948, /. H, Soper (s.r.). ONTARIO: Frenchman’s Bay, 
Oci. 1, 1939, R. M. Belyea (.s.r. JHS). OXFORD: lot 35, cone. IX, E. Zorra Tp., July 29, 
1948, /. M. Sopet (s.r.) ; lot .5, eonc. VII, W. Zorra Tp„ June 23, 1950, J. H, Soper (s.r.) ; lot 
7, cone. XII, Bereham Ip., June 26, 1950, /. H. Soper (s.r.) ; lot 2, cone. VI, Blandford Tp., 
and lot 2, cone. V, Blenheim Tp., June 23, 1950, /. H. Soper (s.r.) ; lot 12, cone. XII, E. Nis- 
souri Tp., May 30, 1950, /. H. Soper (s.r.) ; lot 21, cone. V, E. Oxford Tp. and lot 15, cone. 1, 
W. Oxford Tp.. July 28. 1950, /. K. Shields (s.r.). PARRY SOUND: among cedars, Chinook 
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Is., opposite Shavvan.^gn 2 p., Jul> 22, 1912, E. D, IHO iC2\N, ‘IRl ); lot M, 

coiu’, V, CIroft 'Tp., June 26 July 19, 1951, ]. U. Sopei (s.r. ) ; BlacKstoiic Lake, J\il) 21, 1952, 
./. H. isopvi {.s.r,) ; Sc^ihiiun Laku, Beatty Luke, and Ruth Rakt*, Aug. 1953, /. K. Shields (s.r. s. 
PBBL: Snelgrove, 15, 1907, /. White (TR'D ; lot 15, auir. HI, Allmui 'Tp., Aug. 1, 
t94Bj /, H. Soper (s.r.) : lots 2 4, cone. Ill W., (lalcdon 'Ip., *1. F. (lavenity (s.r. K PRR’rH: 
lot 6, com*. IV, Logan 'Ip. and lots 10*- 1 1, cone, IV, Fulhu'ton 'f])., Jul\ 25, 1950, /. K. Shields 
(.s.r.) ; near St, Marys, July 26, 1950, /. K. Shields (s.r.). PETERBOROUGH : 2 miles we.st 
of Centre Dummt'r, Jiint^ 1 1, 1948, Sopet & Dole r,r}S4 (4’R1‘) ; Peterborough, Aug. 22, 1919, 
E, G. Andetsoji 860 (DAO) ; lot 12, cone. XI, Otanabee 'I’p., June 12, 1948, /. H, Sopet 
(s.r,). PRESCXriT: 2 miles w<\st of Vankleek Hill July 2b, 1939. W. A. Minslml! 1418 
(DAO), PRINCE EDWARD: north side of Athol Bay, Sept. 5, 1949, C, & Af. Heiwhurf^et 
('I’RT) ; near Carrying Place, Oct. 8, 1949, M. Heimbviffef (s.r. JHS) ; tnoulh of Black River, 
,^ug. 5, 1951, J. H, Soper (s.r,). RENP'REW: along the Petawawa River, Chalk River, Jtdv 
24, 1948, A, /. Breitun^ 6950 (CAN, DAO, 'PR'D ; 4 miles northeast of Ihmglas, July 28, 1939, 
W. IL Minshall 1750 (DAO), RUSSELL: Navan, S(‘pt. 1, 1911, /. Manwn Ovoh Ik Senn 
(25). SIMCOE: near Singhainpton and near mouth of Nottawasaga River. June 29, 1950, 
/. H. Soper (.s.r.); near Holly, June 30, 1950, /. H. Soper (s.r.); w(‘t woods, 1’lmnder Beaeh, 
Aug. 9, 1952, y. /f. Soper (s.r.), VICTORIA: Sturgeon Point. Jun<‘ b, 1953, report of P<’ter- 
borough Nature Club in Nature News, Juiu* 1953. WATERLOO: at the town litnit, (»alt. 
June 13, 1893, W. Heuiot (OAC); one mih- west of Kitchener, June 9, 1910, F. //. Mont- 
,iiomery 622 (DAO, McM, OAC); Doon, June 6, 1948, C. R. Tilt (McMK WELLAND: 2 
miles west of Niagara, Aug. 1891. /. Dearness (CAN); lot 1, rone, IV, Pelham Tp., May 28, 
1948, Soper & Dale 3758 (TRT) ; sandy soil. Point Abino, May 30, 1950, Bert Miller 28 
(McM); near Stamford Centre, May 29, 1951, /. H. Soper (s.r.); near Thorold, June IB, 

1950, /. //. Soper (s.r.) ; near Fort Erie north, May 20, 1950, /. //. Soper (s.r.). WELLING* 
1X)N: rich woods, Gudph, June 5, 1937, J, }, Stroud ('TR'T). WENI'WORTH; Royal 
Botanic Garden fHaniiltonl, June 25, 1932, //. A. Senn (McM); La Salle Park, E, Ftaiu* 
borough Ip., May 22, 1951, /. H. Sopet (.s.r. 1; lot 30, cone. I, Ancastcr 'Tp., Junt* 22. 1950, 
j. H. Sopet (s.r.). YORK: near Scarborough, June 9, 1899, lu M. Walker ('TR'D; about 5 
miles northeast of Agincourt, June 9, 195(1, Soper & Shields 4614 ('I’R'D ; lots 13 & 15, com*. L 
Whitehurch 'Tp., Sept. 17, 1948, /. //, Soper (s.r.) ; near Donland.s Station, York 'Tp., May 10, 

1951, ./. IE Sopi!) (.s.r.) ; hit 18, cone. VI. King 'Tp., June 28, 1050, /. If, Soper (s.r.) : lot 34, 
eouc, n, Vaughan 'Tp., Aug. 13, 1950, M, Ueitubiuj^er (h,v. JHH). 

EXCLUDED RECORD; .A .singh* report for the 'Thunder Bay Distriet was puhltshcd by 
M'aeoun (12) when he gave the range of Ptunus setotma a.s extending . . as far west as the 
Kaministiquia River, Lak<* Superior". No specimens havi* been seen from this disttiet although 
the Ohok<' Cherry (Prunus vir^ainiana L.) is known at inttavals all alf»ng the north shore of 
Lake Superior. Prunus serotina is not r<*ported by Low<‘ (32) for Manitoba nor by Stevens (421 
for North Dakota, In Minnesota it is found, according to Roscndahl and Hvitters (39). ‘I , . 
practically throughout the state except in the n'gion north of Lake* Superior . . We ma\ 
conclude that Mac<)un’s report stemnu'd from a fortuitous inlroduetion or front a definite 
niisidentification. 


LEou MINOS AK Pulsc Family 
21. Cercis canadmsis L.^-redbud, jitdas-tree. 

In all probability the Redbud's specific, name, canndcims, was given during the 
French regime when C3anada extended far down the Mississippi \’alh!y. Any claim 
that Canada as wc now know it may have hacl upon this .speci<'s as a native rests 
upon a ringlc tree which John Macoun had sfxm in 1 »92 in a manifestly wild 
state on Pelce Island. 

Redbud has been planted in many places throughout southern Ontario but 
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d(K‘s not appear io b<‘ hardy much beyond the area in which Sassafras and Flower- 
ing Dogwood flourish. 

'['he location of the single indigenous tree (now extinct) is shown in map 21^ 
Fig. 21, that is based on the following record: 

ESSEX: south point of Pelee Island, Lake Eric, July 28, 1892, [John] Macoiin (CAN). Re- 
ported also by J, M, Macoun (34) for “Pelcc Island, Lake Erie. (John Macoun. ) One tree of 
this sp(‘ci(‘s was pointed out to Prof. Macoun in 1892. An old resident remembered having seen 
this tre(* in his boyhood, hut knew of no other on the island. It grows dose beside the lake, and 
is doubtless incligenoiLS.” 



Fig. 21, Map 21; Distribution of Redbud (Cercis canadensis)* 

Map 23: Distribution of Kentucky Coffee-Tree [Gymnoclndus dioica). 


22. Cleditsia triacanthos L. — honey-locust. 

Macoun's observation (12, part I, p. 124) on the Honey-Locust is of vital 
importance: “This species is common in cultivation throughout Ontario, and is 
quite hardy, In the summer of 1882 numerous trees of it were found growing on 
the sand dunes of Pelee Point. The seed had probably drifted across the lake from 
Ohio, as sand is not the true habitat of this tree.’' There is good reason to believe 
that the only Honcy-Locust trees truly native to Canada arc those found on and 
close to Ppint Pelee and that Macoun rightly divined the way in which Nature 
brought the species here. All other specimens in the Province would seem to be 
plantings by man or are seedlings from that stock. In the mid-eighties, as the 
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senior author of this paper himself saw, Ihiitt'd Stairs muNrrNmrn were still plant'- 
ing Honey^Locust hedges in many parts t)f rural Ontario. 'The specie's has a range 
in the United States that extends from central Nt'w York to uortlu'in Florida, 
along the Gulf to eastern 'J exas, and Iheiue north io t'nslei n South Dakota. 
tensive plantings everywhere have obscured the (‘xad limits of its natural dis- 
tribution. 

Four records (in Essex County), assumed to be of native stands, have i>een 
plotted on the map ( Fig. 22 ) , as well as oilier records that repres(‘nl only a sample 



In*}. 22, Di.strihution of Hoiicy-Lotaist tnacanthos) ^ ineludium r<‘e<irds of both 

native and plant<*d specimens. 

of the more numerous specimens assumed tf) have been planted. 1’he. dutu for the 
map are as follows: 

(JARLETON: Ottawa [with note: “introduced here'’), June I.*), 1891, Wm. Scnll (OACl). 
ELGIN: Aylmer,— , T, Anderson ('I’RT) ; rone. VIII, Y:vnnciuth 'I'p., S'ept, I. l!Hl, 1). ,t. 
Young (IRI'l, ESSEX: Pelee Island. 1938, W. [iolham (DAOl; sandy ridges alonn Luke 
Erie .shore, west side of Point Pelee, Aug. 29, 1940, J. U. .Soper ‘JSlMI (DAO. MeM) ; Amherst- 
burg, June 7. 1901. J. Maeoun (GAN); Middle .Sister Ishmd. Gore ((>), PRON'l'KNAG- 
King,ston, Oct. Ifi, 1901, ]. Vowler (QU). GREY: Sydenham Tp., (let. 1. 1935, per. A. S. 
Millard (DAO). HALDIMAND: 2 miles southeast of Rainham, Oct. ,5. 1951. Hert Miller (iflH 
(McM). HASTINGS; Belleville (Maeoun) -Murom & Gilwon (35). HURON: along bank 
of Bayfield River. B:iyfield. Aug. 1, 1951, /. H. Soper 3374 (TRT). LINCOLN: 2 tniles south 
of Homer, June 25. 1952, Bert Miller 364 (McM); Queenston. Sept. 7, 1898, fVm. Scott 
(TRT). NORFOLK: Woodhouse Tp., July 30, 1948, M. Landon (MeM). CJXFORD: 
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iihoiit iialf a mile north of Norwich, Wm. Miles (corr. WSF). PEEL: Snrlgrovc, June 17 & 
Aug. 20, ion, W/iife {"PRO'). PRINCE EDWARD: roadside near a barn [where prob- 
ably plantt'd], l>etwe(‘n Milfoid and South Bay, Oct. 22, 1950, M. L, Heimhur^er (TRT). 
WAl'KRLOO: Calt, June 24, 1893, W, Heniot (OAG). WELLAND: Niagara, Falls, June b, 
1896, Win. Scott (CAN, DAO) ; MIHct's Creek, Niagara Boulevard, June 21, 1950, Bert Miller 
76 (McM) ; Fort Eri<% Oct. 14, 1948, Bert Miller 892 (McM); lot 14, cone. II, Humberstone 
I p., June 29, 1950, Bert Miller 89 (McM, TRT). WELLINGTON; Guelph, June 24, 1938. 
/. /, Stioiid (TR1‘). WENTWORTH: Hamilton district — Dickson & Alexander (19). 
YORK: Pine Grovt*, July 10, 1932, H H. Brown (TRT); Toronto, Oct. 1939, L. T. Owens 
[TKV], 

2!^. Crymnodadus dioica (L.) K. Koch — Kentucky coffee-tree. 

An early traveller in the region of the lower Great Lakes noticed this tree. 
About 1710 Raudot wrote in his MEMOIRS (9^ p. 385) : “there are also trees 
that have large pods in which are found black stones and a kind of green ointment 
whose usage the savages do not know'’. 

The native range of this tree in North America correspondvS closely to the 
northern half of the Honcy-Locust\s range. In Ontario, however, it extends north- 
ward from latitude 42"" almo.st to 43°, being found in Kent and Lambton Coun- 
ties in addition to Essex. With the exception of a single dense stand (along with 
Papaws) near Mitchell Bay on Lake St. Clair, specimens of this rare Ontario tree 
arc solitary and widely scattered. 

It is frequently planted for ornamental purposes in vai'ious parts of the Province 
and has proved to be hardy far north of its natural habitat. The tree’s English 
name is derived from the somewhat limited use of its seeds by the pioneers as a 
substitute for coffee beans. 

The distribution of the known native stands of Kentucky Coffee-Tree is given 
on map 23, Fig. 2L and the records are as follows: 

ESSEX: north end of Vvlvo Island, X.ak<‘ Eric, July 28, 1892, /, Macovn (GAN) ; Hen, East 
Sist(*r, and Middle Si.st<‘r Islands, Luke Erie — Gore (6) ; near Harrow, 1949, Bert Miller (s.r. ) : 
near Aniherstburg, S{‘pt. 28, 1949, Bert Miller (corr. WSF). KENT: Mitchell Bay, Lake St. 
Glair, 1942. W, S, Fox (s.r.). LAMBl’ON: about three miles southwest of Florence, Dawn Tp.. 
Jtme 25, 1950, Soper & Shields 4811 (TRT) ; along Bear Greek, near Petrolia, Aug. 11, 1941, 
], H. Soper 2831 (DAD, TRIA ; in the valley of a tributary of the Syndenham River at Wilkes- 
port, Harold Zavitz (corr. WSF). 

CELASTRACEAE — Staff-Tree Family 

24. Euonymus atropurpurea Jacq. — burnino bush, wahoo, spindle-tree. 

The extent of territory to which our beautiful native Spindle-Tree belongs may 
be grasped by projecting the range of the Kentucky Coffee-Tree west to Nebraska, 
south to Florida and southern Arkansas, and, in Ontario, north to a line close to 
parallel 43" 'SO', drawn from Exeter (Huron County) to Toronto. This near 
relative of our native Climbing Bittersweet is rarely found growing wild in 
Ontario, though frequently seen planted in private gardens and in parks where, 
in its gorgeous fall display of colour, which entitles it to the name of Burning Bush, 
it is often mistaken for the European Spindle-Tree. 

The locations of stations for this shrub are shown on map 24, Fig. 23, and the 
records follow : 
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HSSFiX: woodlol 5 miles northeast of Essex. June l!i, H>5d, J k . Shuhis ' IHl >; dtx 

thickets., Whit<’ Tslanch Aniljerstburg, Jime 11, IBBth J. Mthann Wnnisot, juU '.ift, 

H)OI, ]. Macoun (ClAN, (UI) ; Malden {MucUii^att) M.jcoun ( ILM : htunt Pi lef^ Pelee Island 
and Hen Island --Dodge (7); Middle Island and Middle Sister Matul (Une (Ui. lUdiON; 
n<‘ar Ex(‘tei\ U\ 7'. Brown (coir, WSF). DAMB'l’ON: Forest. June, 1B95, h*. ( 'om i Me<D, 
LINCIOLN: low woods bt‘tw<*eti St. Clatharines and St. Davids, June 22 A* He}>t. 21, 1897. 
W. C. McCalht (CAN, TR'F) ; along edge of river hank. l‘welve-Mile Creek in^ar Dt'Cew Fulls. 
July 5. 1950, Sapei & Shields 48m (TKV), MIDDLKSKX: W. ! VVestminsterl P(tnd, May 
20, 1878 [colleetor not .stat(*d hut probably ('». W. Clinton tu* W. E. Saunders] { DA( C . west of 
London, July 20, 1889, J, Deniness (CAN). NORFOLK: 'I’urkey Point. Sept. 25, 1948. Af. 



Fkj. 23. Distribution of Burning Bush (Kuonyinu^ ntroput puren ) , 


Landon (ML). OXFORD: 'nUsonhurg, July L l%m, Alex, H, D, lUm (QC). WA'FERLOO; 
wooded banks, old rifle range, Galt, Aug. 1, 1902, R, S. Hamilton (OAC); hillside in tiry 
woods. Kitchener, Sept. 23, 1939 & July 7, 1940, F, H, Monty’onieiy 647 (DAO. McM, OAC) ; 
Wellesley, Oct. 1, 1911, R. B. Morton (FFT), WELLAND; Ko.ster’s Flats, Niagara. Aug, 2b. 
1905, Wm, Scott fTRJ'). WELLINC/FON: rich woods, Guelph. Jutie IL 1938, /, /. Stroud 
(TRT), WENTWORTH: thicket on th<* Dundas Mountain, June 25, 1894, Heirtot 
(OAC). YORK; in the Humher vnlh*y near 'Foronto, June Hi. 1B9B, Wm, Se<»tt (CANk 

NYSBACHAR Sour (fUlti Faiiiih 

25. Nyssa sylvatica Marsh, (incl. var. caroUninnn (Poir. ) Fern.)- .sour <iUM, 

BI.ACK GUM, TUPEUO, PEPPKRIDOE. 

"According to Fcmald & Kinsey (22) the name Sour Gutn was derived from the 
Dleasa.|Titly acid fruits produced by this tree. The other names are either obscure in 
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ori.i'in or meaningless except as loc ally accepted labels; the tree is wholly without 
guim It is indigenous to the eastern third of the United States, thinly scattered 
o\^t‘r this area, generally in poorly drained localities. 

In Ontario it is found thinly distributed in the narrow belt of territory that 
parallels tlu^ north shore of Lake Erie from the Niagara to the Detroit. In most 
plaet‘s speeimens arc solitary, but along the south bank of the Thames River near 
Thaniesvilli‘ (Kent Co.) may be seen a fairly large number of the species near 
Stations of other "'Carolinians'" — Sweet Chestnut, Papaw, Sassafras and Flowering 
DogwocKi. Its horizontal branching, in w'hich it resembles the Beech, and its glossy 



Fr(j, 24. Map 25: Distribution of Pepperidge {Nyssfi sylvaiica). 

Map 26: Distribution of Blue Ash {Fraxinus quadtanf^ulaia) . 


grcen«winc mottled autumn foliage, make it worthy of more attention for orna- 
mental planting than it has received in the past. 

Map 25, Fig. 24, gives the location of known stands and the records arc as 
follows: 

KLCIIN: swampy woods, Bisiuark. west of St. Thomas, June 15 ^ 30, 1882, /. Macoun (CAN) : 
north .sid(* of Otter River near Vienna, Mrs. John A, Rose (corr, WSF) ; south of Wardsville, 
H, /.. iMcasier (corr. WSF). ESSEX: low woods, Leamington, July 1, 1882, T, /. W. Burgess 
(CAN, TRT) ; near Colchester— Dodge (7) ; near Kingsville, W, S, Fox'{s,y.). HALDIMAND: 
'3 miles east of tapper, July 6, 1951, Bert Miller 408 (MqM). KENT: field by side of road, 
about 2 mile.s southwe.st of Thamesville, June 24, 3950, Soper ^ Shields 4794 (TRT) ; along 
roadside betwe^en Highgate and 1’ham<‘svnk\ Aug. 16, 1940, /. H. Soper et al 2413 (DAO, 
OH, McM)j Erieau, Sept.. 1943 [without collector] (OAC), L.\MBTON: near the high 
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banks of the Aux Sables River bt'low Roek Gl<‘n — Dodge (20). IJNCIODN: edge ot swale in 
d<‘nse woods, about 2 nni<‘s northeast of Bisinark, Aug. I'.b 1052, /. //. So pet ('I'Rl ) ; 

damp ground near St. Catharines, June 10 & Sept. 21, 1897, IV. C. Mcdalla (CAN) ; .swatiips, 

Quec‘n.ston, June 13, 1892, /. Macoun (GAN); Niagara [probably Niagara-on^the-Lake a.s re- 
ported by J. M. Macoun (34) and seen by the junior author on sevm'al occasions |, Oet. 5, 1908, 
Wm. Scott (TRT). MIDDLESEX: swamps, Caradoclp., mi\ ]: Dearness (WO) - pn^babh 
collected near Mt. Brydges, whence it was reported to W. S. Fox by Dr, Dearness. NORFOLK: 
'Turkey Point, June 18, 1932, H. H, Brown (TRT) ; lot 18, cone. VI, Chnrlotteville Tp., July 
22, 1948, M. London (McM) ; 2 miles west of Walsh, Aug. 1, 1942, R. F. Cain CrKT) ; St. 

Williams, /. Dearness (s.r.) ; lots 1~2, cone. Ill, Walsinghain Tp., Aug. 20, 1952, /. H, Sopet 

(s.r.). WELLAND; Niagara Glen, 1950, H. Booth man (NPC) ; dry sandy woods s«nithvvest of 
Queemston, July 25, 1941, /. H, Soper 2767 (DAO. TRl’) : lot 13, cone. VI, Bertie Tp., Mav 
27, 1950, Bert Miller 75 (McM, TRT): lot 3, cone. IV, Humberstone Tp., Sept. 18, 1950, 
Bert Miller 141 (McM), 


OLEACEAE— Olive Family 
26. Fraxinus quadrangulata Michx, — bi.ue ash. 

The limited range of this tree in North America might be compared with that 
of the Kingnut Hickory (see I^ittlc (31), Figs. 34 and 46, respectively). I’hc 
species is now very rare in southern Ontario, but was probably quite cottuuon in 
the original forest along the north shore of Lake Erie. Both Indians and wdiite 
colonists have brought it close to extinction : the former found in its sap the source 
of their best blue dye; the lattei preferred its heavy snow-white sapwood to all 
other woods used for tool handles. For ornamental planting it is perhaps tht‘ nuxst 
attractive of our native Ashes and is easily grown. 

Its habitat in southern Ontario is usually dry sandy or rocky gnaind witliin the 
area underlain by Devonian .strata. 1'he records are plotted on map 2(), Fig. 24, 
and arc listed below: 

ESSEX: on rocky soil, north end of Pelee Lsland, July 28. 1892, ./. Alaeuun lui 

lime.slone, Middle Island, May 9 40, 1939, H. A. Senn 111? (DAO); Ix’hind lirst sundv riilge 
parallel to we.st shore, Point P<*lee, Aug. 29, 1940, /. H, Soper 24611 (DAO, Mt*M) ; Hen 
Island -- Core ((>). MIDDLKSPiX; near Melbourms Kdwin Craff (cow. WSF), 


RUBiAGEAE- -Macldci' Family 
27. Cephalanthus occidentalis L. — button-bush. 

The Button-Bush i.s one of the mast widely distributed of all the tn*es and 
shrub.s known to the region included in this .survey. It Is found from the Mari- 
time Provinces south to Florida, west to Texas, and from -southwestern Quebec 
through .southern Ontario to Minnesota. It also occurs in California and the West 
Indies. The northernmost record.s for Ontario are from the Magnett'wan River 
on the wc.st to the Barron River, flowing into the Ottawa, on the (Ui.st. 

Button-Bush may justly be eonsidered a .southern speries in our region, ft 
seldom attains the dimensions of a tree, more frequently growing as a shrub with 
several stems from the ground or branching near the ground. Yet one of the 
authors has observed a plant with a trunk eleven inches in diameter growing 
beside Highway No. 21 between Goderich and Kincardine. A dense stand of 
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arhorcst (‘nt .specimens used to exist in the extensive fertile alluvial plains of the 
lower Aux Sables River where Middlesex and Huron Counties adjoin one 
another, 

1 he usual habitat for Button-Bush is wet ground along streams, at the edge of 
ponds, ba)s, or marshes, or in damp depressions of fields and roadside ditches 
where the roots arc in tvalcr at least part of the year. The records arc plotted on 
map 27, Fig, 25, and the data listed below. 

BRAN’l'; swMinps sticjuns, Burford, Aug. 20, J927, R. F. Cain (TRT) , lot 6, cone. IV. 

luscaior.i Ip., July 27, 1041, J. If. Sopet (s.r.). BRUCE: Oliphant, Aug. 4, 1932, F. Mane- 



Victmm el uL 16400 (MT, TKV) ; Sky Lake, Aug. 19, 1926, W. R. Watson (TRT) ; along 
the Pike Ktver- Klugh (29). GARLETON: swamp, Billings Bridge, Ottawa, Aug. 17, 1878, 
/. Fletehe} (DAO); Britannin Bay, Ottawa River, July 29, 1942, Senn & Zinck 993 (DAO) : 
between Oalettu and MarshalBs Bay — Ami (15). DURHAM; Baker's Bog, near Hampton, fide 
A. E. Allin (eorr. JIIS). ELGIN: St Thomas, Aug. 5, 1941, D. A. Young (TRT); southeast 
of Ward.HvilIe, Aug. 11, 1953, W, W, Judd (TR'T) ; along Thames River in Dunwich Tp., 
l)o\igald Murray (corr. JHS). ESSEX; damp thicket, Sandwich, July 22, 1901, J, Macoun 
(CAN, Gll); .sandy ridg(% Lake St, Clair shore in 'nibury I'p., Aug, 27, 1938, L. 0. Gaiser 
(McM) ; .sandy loam, south(»ast of Windsor, July 13, 1951, Mulligan & Lindsay 837 (DAO) : 
IMee Island, July 27, 1891,-- (OAG) ; Essex, July 29, 1913, M. O, Malta (CAN); Middle 
Island and Little Chicken Island— Core (6) ; Point Pelee — Dodge (7) ; Cedar Greek, June 10, 
1953, ./. K. Shields (s.r.). FRONTENAC: Parham, Aug. 18, 1947, M. F. Jackson (TRT) , 
along boggy stream bank, Oso Tp., Sept. 11, 1947, Dore & GUleft 47-1063 (DAO) : neai 
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iUAWm Bay p.‘at July 17, Hll7, /. M, Gillian /•/// fl)A(0: Plrvua, Aug. IH. HHl'i, 
J, FonvU'i (QIM ; \H’roiia, Srpt, 12, 1901, /. Vortdt'n (QIM- butwia u 1 RotA Inikf and 
StnmdK»uso LaU, July 2‘i, \9tVL J. K, Shields im {‘VKV): Vp]^vv Hnrk Oakr, 7 nuBs vast of 
Perth Road, July 2H, 1952, J. At, 6566 (DAO): vieinitv of Lake Opinirtm, An^. I, 

1952, ./. K. Shikds 796 (TlVl ). GRENVILLPL marsh south of Pivscott Junction Htlliims 
fj). CIRHY; low ground along stream, lots 17 19, cone. Ill, Euphrasia Tp.. A\jg. 11, 1^)52, 
./. Soper 57H1 fl’R'D. ilALDIMAND: F.van’s Point, L. Erie. July 25, 1951. Beit Millei 
./6\7 (McM); lot 12, cone. V, Dunn 'Pp.. Aug. 2. 1941, /. //. Sofn’f (s.r.). DAS'ri'YGS: near 
Stoco, Aug. H, 194U, A. /, C, Hany (41Vr) ; sandy shon*, Grow Lake. Jtily 2*1, 1952. J. M. 
Gillett 6628 (DAO); near Artinolite, Sept. 17, 1952, /. K. Shields (s.r.). ni4<t)N: swamps, 
Winghjua, July IB, 1H90, /. A. Marlon (CANO lot 21, eoue. \4. Stephen Tp.. Aug. 2. 1959, 
J, H> Soper (s.r.); a large Hp(‘cinien (trunk 11 inches in diameter) uhmg Higlnvay No. 21 
hetw(*en Cloch‘ri(‘h and Kincardine, W. S, Fox (s.r.) ; along Aux S.ahh's River in Stephen 'Tp., 
IT. S. Fax (s.r.). KENT: along Jeannette Creek .south of Prairie Siding, Ang. 5, 1950. Sopet 
Shields 5063 ('LR'D : near Mitchell Bay, Atig. 19, 1950, /. K. Shields 379 ''rR’l ) ; along 
beach, Rondeau Provincial Park, July 25, 194B. Sopet & Dale 4037 (TR'IA; St. lajkt'N Bav. 
Ang. 27, 1958, O. Gaiser (DAO). L.AMBTON: Kettle Point, Lak*‘ Huron, Atig, 5, 19*17, 
F, .V. Cook ('PRT) ; Walpoh' Ls., Aug. 19, 19,50, /. K Cnlveit (JKC) ; about 1 miles southwest 
of Uttoxeter, Sept. 29, 19.52, M. Heittihur^aet ('PRI’). LANARK: R;nns;»>, \ug. 1892. 
/. K. McMoiine (QU). LEEDS; edge of swamp, L. Opiineon, July 2, 1952, j. K. Shields 60 f 
(TRT) ; pond margin, north of We.stport, July 24, 1947, Dore & Cody 47 360 (D.Af>) ; Can- 
anoque, Aug. 20, 1887, J. Fowler (QU). LENNOX & ADDINGTON; 5 miles north of Krins» 
viUe, July 22, 1943, H, Oroh (DAO); Bas.s Creek, 8 mile.s south of Kaladar. Juls 27, 1947, 
/. M, Gilleit 1440 (DAO); edg(‘ of Salmon R., Ikunworth, Aug. 14, 19.51, MulUi^an & Dote 
890 (DAO); Mazinaw Lake [exact locality not .stated and po.ssihly also in Enuitenae Co.]. 
July 1869- -Harrington (27). LINCOLN: dry .stream bed, Roekway. Aug. 13. 1952, J, //. Sopet 
5810 (I'R'P) ; IcJwland, 3 mile.s .southwest of St. Catharines, July 9. 1952, Betf Afilfet 457 
(McM) ; creek.side. Vimdand. June 22, 1949, H. Af. Unt/hon (OAC) ; Beamsvilie, Ot‘i, 1, 19!13, 
//, H, Ihown ('fRT) t lot 11, <*onc. IV, Cai.sl(>r 4‘p, and near Bismaick in < iuiiisLnrough Tp., 
Aug. Eh 1952, J. II. Soper (s.r.); near Niagara-tm-tbe’-Lake. May 30, 1951, /. //. Super fs.t.). 
MIDDLESEX: swampy thicket, Westmin.ster Ptmd.s. Ltuidon. Atig. 10, 1HB5, 7*. /, IL, Hutfiess 
(TITP); Lambeth, July 19.35, IT. G. Co/g/om* (WO): Melrose. Sept. 6. 1937, IT. A. Fos 
(WO); lots 7, B (S; 10. Rang<‘ V South, lots 7 12, Range IV South. h»t 14, Rju»ge III South 

and lot 13 Gore, Kkfrid Tp., Dou^utdd A4vttNy (eorr, JHS) ; alcmg Aux Sables Rivet, McGib 
livray 4 p.. W S. Fox (.s.r.), MUSKOKA: hiw grtmnd, Gloucester Pool near Prut St‘verri, 
S<‘pt. 15, 1953, //, A4, Dale (TRT); ntanshy t‘dge of bay, Harrly Lake, July 24, 1952, Sopet & 
Clayson 5646 (4'R1') ; Lake Jo.st‘ph, Aug. 5, 1901, F. Uohinson (OA<n ; Port .Sydney, Aug. 
15, 1907, T, J. Ivey (TR'F) ; Go Home, (»eorgian Bay, Aug. 18, 1904, A. G. Huntsmoti (CA.N) ; 
Bass Lake, July 24. 1952, J, H, Soper (s.r.) ; Muldrew Lak<% Ang. 12, 1951. fide ,/, A/. Speits: 
Bract4)ridge, fide A. F. Coventry; Kah.she Lakr% Aug. 1936, Feme Jones (eorr. JHS). NOR- 
FOLK: marsh on Long Point, Aug. 22, 1938, Senn & Soper 467 (DAO) ; wet tllo-heH along 
road near Turkey Point, July 28, 1938, /. H. Soper 381 (McM) ; lot 6, eonc. IIL Windham 
Tp., July 25, 1948. M. Undon (McM); lots 4-5, cone. III-IV. Walsinghani Tp., Aug, 20, 
19.52* /, I/. Soper (s.r.). NC)RTHUMBERI..AND: Rice Lake, near Roseiieath, Aforshnll Field 
(eorr. JHS). ONTARIO: swamp, Atherley, Aug. 18* 1893, M. Wilkes (TRT). OXFORD: 
along the Thamr*s River, near Woodstock, 1947, Feme Jones (eorr. JHS). PARRY SOUND: 
north end of Beaver Lake, Croft Tp., July 5. 1951, /. H, Soper 5260 {'PRT) ; Portage Lnk«' 
north of Gordon Bay, Aug. 15, 1943, D. M. Britton 55 (TR4') ; Blackstom* Lake and White- 
stone Lake, July 24, 1952* /. H, Soper (s.r.); Barncsdale, fide A. F. Covetthy. PEEL; Sneb 
grove* July 25, 1908, /, White (TRT). PERTH: along the Black Creek. 3 tniles west of 
Sebringville* A'.E. Dahms (con, JHS), PETERBOROUGH: on the Mi.ssis.sngua River about a 
mile below Mississagua Lake, Harvey Tp., Aug, 3, 1953, M, McKay (eorr. JHS). RENFREW; 
Barron River, McKay Tp., Aug. 25, 19.37, W. W. Judd (1"RT) ; shore lint' of Golden Lake* 
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July 25, i/. Lloyd (I)A()K RUSSKLL: margin of Brni Brook noar Leonard, July 12, 

194K H. A, Snin 'JOOf fl>AO). SIMCOR: vicinity of Banu—Spotton (41). WATERLOO: 
edge ol marsh, im.u Brancliton, Aug. 11, 1940, F. H. Montgomery 725 (DAO, McM, OAG) ; 
Oak. July 27, W\2, H\ llenwt (OAC). WELLAND: Niagara Falls, Aug. 25, 1900, H. Twohy 
(QIJ) : Lyon s (Irct'k in Orowland I p., July 19, 1948, BeU Miller 281 (McM) ; roadside ditch, 
W(41and, S('pt. 12. 1947, E. (L Andnson 817 (DAO) : Point Abino, Sept. 6, 1941, /. H. Sopet 
(s.r,). WEN4'WOR'rH: swamp land, Red Hill, near Hamilton, Aug. 15, 1943, R. S. Haines 
(McM) ; marshy ground, Binkley’s Hollow, Aug. 13, 1895, /. M. Dickson (McMHA) ; marshy 
ground, C3u‘ir\ Beach. L. Ontario, July 24, 1941,/. H, Soper 2768 (TR4’) : marsh ne^ar Mill- 
grove- Logie (11). 

ADDITIONAL RECJORl): \ccording to John Macoun (12) this species was . . common 
in Ontario, extending \v{‘St to the Suult Ste, Marie.” (just ofT our map at the northwest corner). 
We hav(‘ no prool of its occurrenci' that far north and no othiT reports for Algoina District. 
J’he lepoit is piausibh*, howev(‘r, since* button-bush ha.s he(‘n reported by Billington (17), in 
Michigan (sec- his map. op. cit., p. 208) north to a lalitiid<‘ almost t'qual to that of Sank Ste. 
Marie. 
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KliY m ^‘si;ki)s'' of flfshy FRurrs’ - 

EhIKA F. (^AKRTNEir 

I HK KKY prm*iJU*<! i^ artilida!* Il is ainuxi to give information about plant 
sources when* nothing but the ‘'‘se<‘,d" is available. It is based on the descriptive 
data Hf^efie and personal study of the '‘seeds", The key can be used to separate 
the sei*ds of most of th«* {leshy-fruit-bearing plants of North Eastern America, 
The (‘lassiricatiiai follcAveil for the various plants is that of the 8th edition of 
Ciray\s Manual* 

A oxr/, techni(‘aUy speaking, is the fertilized and matured ovule only. The fruit 
consists of the matured ovary w'all, or pericarps and endoses the seed(s). Fruits 
can l>e separated into dry and fleshy, depending on the nature of this pericarp. 
In sortu* fleshy fruits other parts besides the ovary wall contribute toward the 
"meaty" part of the "fruit", 1’he strawberry includes the fleshy receptacle into 
which individual fruits are embedded; pears, apples, etc,, include fleshy parts of 
the perianth, as does also th<‘ rose. These are only a few examples. For our pur- 
poses, where only the seed.s of fleshy fruits are considered, we have established our 
main division depending on the nature of the structure examined, i,e,, if it is only 
the seed acc'ording to the botanical definition, or if a part or all of the pericarp is 
included . If the former is true, the hard part on the outside is the seed coat^ and 
when it is removed we an* exp<xsing the endosperm or cotyledons (seed leaves) of 
the seed. If the latter is true, wc probably have a stone or an achene. The stone 
or pit is the hard <H‘ntre of a peau'h ; upon cracking we find the seed with its seed 
coat inside (Plat(‘ I, Fig. 2). An achene is a dry fruit, such as a sunflower "seed". 
I'he pericarp is dry atul leathery; again, upon cracking, we find a seed in its seed 
coat (Plate I, Fig. :?). 

The endosperm is the* part of the seed, outside of tht* embryo, upon which the 
developing seedling might draw for its nourishment; it is rich in reserve materials 
^(i,e,, starch). Seeds are called albuminous if they possess an endospenn and 
exalbuminous if they lack endosperm. 

■ The longitudinal axis is the axis from the hiliim (scar where seed was attached 
in fruit) to the opposite end (straight line)* The horizontal axis is at a right angle 
to it; depth represents the 3rd dimension (Plate I, Fig, 1 ). Striate means marked 
with fine longitudinal lines or streaks. Foliaceous means leaf-like, 

i Manuscript received June 9th, 1953. 

^This work was supported in part by the Research Council of Ontario, 

^Formerly, Department of Botany, McMaster University, Hamilton, Ontario ; present address, 
Forest Experiment Station, Chalk River, Ontario. 

The writer is indebted to Dr. W. G. Muenscher of Cornell University, Ithaca, New York, for 
the loan of all seeds studied. She also wishes to thank all her colleagues and students for their 
interest and time spent in testing the key. 
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KKY 

A “'Saxls ”, when separated front the fruit, covered 1)\ a sittI coal plus a 
pericarp (mostly stone fruits or drupes, or achem*s of herr\dike fruits) 

B Stone with 2 or 3 cells 

1, Shallow longitudinal groo\T on both sid(‘s di\ading the 2 cells, shapt' of 
stone cylindrical ellipsoid (v/h= 1.9) Berrhemia ,srandni< 

1. If pnnided with a shallow longitudinal groove dividing the ('ell, shap(‘ of 

stone not cylindrical ellipsoid; 2 or etdls (.'orniis 

BB ''Seed'' with cjiie cell only 

2* Stone cup-shaped, boat-shaped or curved into a cr<‘si‘(*nt or ring 

3. Stone cup-shaped or boat-shaped 

4. Stone hollowed out on one side like a cup 17di 22.0 inin. long 
(v/h rr 1.1 ) (Uilyrotatpu^n lymii 

4. Stone with one side conve^x, smooth and shiny; one coiu'im* and rough 

with a rim giving it a boat-like appearanc(‘; elliptical to oval; 2.1 2*6 
mm. long dnUicarjm amer'uana 

3, Stone curved into a crescent nr «i ring 

5. With one edge straight, shaped like half of a heart Panax quhiqurfolitis 

5. Without a straight edge 

6. Slone 6.4 8.2 mm. long, horseshoe-shaped, with three tran.swrsally 
wrinkled ridges Miniixperntum tiinudense 

6. Stone curved into a closed .spiral, with crestt'd surface 

dare ulus iftroHnus 

2. "Seed" not cup-shaped, nor curved into a crescent or a ring 

C Stones with the horizontal axis longer than th(‘ vertical one lUms 

(K1 "Set'ds" with the horizontal and vtatiial axis either <‘qtial, uv the 
vertii'al one longt'r 

I) ViTlical cro.ss section more or less isodiam<‘tri<’ (v/li O.H l.i j, 
"seexls" either round or flatt<‘ned, sometimes with a beak 
K 'The two diameters (v & h) nearly equal, Inil the aehene distinctly 
3 or more angled, flat Morns 

Eli "Seeds" not angled 

F Stones round, or round with a beak at caie vml 
1. Stone more or less bean-shaped nr elliptii'al and plump, slightly 
smaller at one end, surface smooth, slightly unewn; embrvo stalked 

Itkm 

1 . Stone and embryo not as above 

2. What appears as a stone is in r<‘ality a naked seed with an ex- 
Ircnudv hard endosperm; fine ridg<‘s radiating from the hilum 

(Uiulophyllum ihnUctroides 

2. True stones 

3. No distinct ridges or grooves evident 

4. Length of stone 2.5“-3.9 mm,; surface granular or tuberculale; 
seed exalbuminous Myrtca 
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4. Length of stone 4.7““5.5 mm.; surface rough; seed albuminous 

Symplocos paniculata 

3. Ridges or grooves evident 

5. Stones both ridged and grooved, with a small sharp tip; ridges 
usually radiating from an elevated region into which the hilum 

is imbedded ; hilum evident as a circular opening Prunus 

5. Stone either distinctly ridged or grooved without a sharp tip; 
without the arrangement around the hilum as indicated above 

6. Stones ridged 

7. A vertical ridge encircling stone; surface smooth or granular 

Sassafras albidum 

7, Ridges several, either well defined or formed by adherent 
vascular bundles only 

8. Four main ridges; the network or ridges well defined and 
sharp; stone nearly spherical, 5. 8-7. 5 mm. long 

Celtis occidentalis 

8. Ridges several, branching, formed by the adherent vascular 
bundles; 4.8-5. 6 mm. long Commandra umbellata 

6. Stones distinctly grooved 

9. 4 to 6 irregular grooves radiating from the poles; surface 
rough granular Geocaulon lividum 

9. Stone with a single, y-shaped groove Viburnum dentatum 
FF “seeds'’ flattened (h/d = 0.4 +) or wedge-shaped 

1. Stone ellipsoid or oblong in cross-section (h/d = 0.4 -f”) 

2. Stone over 3 mm. long; laterally flattened, slightly swollen around 
the scar; surface dull, roughened to granular with microscopic 
lines in shell-like pattern; seed albuminous MHchella repens 

2. Stone at least 4.5 mm. long; markings different 

3. Stones thick-walled and bony; with the ridges radiating from an 
elevated region into which the hilum is imbedded; hilum a cir- 
cular opening; seeds cxalbuminous Prunus 

3. Stone relatively not as hard; longitudinal ridges and grooves 
present or absent, not in a definite order; position of hilum not as 
above; seed albuminous Viburnum 

1 . “Seed’' wedge-shaped, flat or angled, or with the inner face keeled 

4. Achene less than 2.5 mm. long, wedge-shaped or flat and variously 
angled Morus 

4, Stone over 4.5 mm. long 

5. Stone wedge-shaped, with a notch at thinner edge Gaylussacia 

5. Stone with inner face keeled; undeveloped stones with a flattened 
rim; base obtuse, protruding slightly beyond the seed coat; dull, 
smooth, sometimes with scattered protuberances over the surface 

Rhamnus caroliniana 

DB Vertical axis longer than the horizontal one; “seeds" oblong 
(v/h = 1.4 — 1.8) or elongate (v/h = 1.9 +■) ' 
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<i ‘"Sct'cr" wedge-shaped, lialf-ovoid, or triangular in ( ross-sertion (2 
or uiore stones per fruit) 

H Ac'hene slightly flattened i>r wedge-shaped; with a notch nr a slight 
beak 

1. Achenc over 2 nmi. long, wedge-shaped; transv^a'sally wrinkled, 
with few to many bristles Daliharda repens 

1, Achene less than 2 nim. long, roundish, with a network of veins 

Pra^aria 

HH Not as above 

1 . Stone half-ovoid Symphorirarpos 

1 . '\Sccd'' wedge-shaped or triangular in eross-scetion, if ellipsoid, with 
one straight edge 

2. Stone over 6 mm. long 

3. Slone six-ribbed, five prominent ribs on bark, and oiu* on tin* 
face; furrows with fibrous webbing Trioatemn mirantiacutn 

3. Ridges not in the above arrangement; vvithotit fibrous webbing 

(Irniaegus 

2, '\Secd'' less than 6 mm. long 

4, Stone with an irregular protuberance on th(^ straight eclg<*; sur- 
face finely roughened, granular Kmpetmm nigrum 

4. Stone without the protuberance on the straight edge 

5. ^^Seed'' with a network of ridges or with cross-wise markings or 
ridges 

6, With a net-work of ridges, which are sometimes liroken, form- 
ing pits; stone round to oblong in eross-seetion (h/d CkB 
-- 1,8) with otie straight edge, which is soirunimes ridg<'d 
7* ''Seed"’ less than 1.5 mm. long Durhemeu indirn 

7. ’■'Seed'' more than 1.5 mm, long liuhn^ 

fi. Not as above 

8. (Voss section somewhat triangular with the <Hiter surfac'c 
rounded; transverse markings irregular and warty Sambucm 

8. (^ross section ellipsoid or lanceloid with one edge straight; 
dull; crciss-wisc nmghened with nunuTous fine lines or ridges; 
or rough, warty or irregular tuberculate Aralta 

5, Stone with more or less distinct longitudinal ridges 

9. Stone 5.6-6. 1 mm. long with several longitudinal ridges 
branching and uniting; dull and rough Rhamnus luncfwlatu 

9. Stone less than 3.5 mm. long; not as above 

10. The straight edge thin, with one to three light-coloured 
ridges on the curved thicker edge; surface rough, coarsely 
granular; one or both ends acute ArdoHaphylos um-ursi 

1 0. Ridge one and central, with two sides .sloping from it, other- 
wise usually indistinct, sometimes lacking; stone smooth or 
longitudinal striation might be nresent on the curved back 

1 1 . Stone 3.7-4,4 mm. long, 2.5-3,0 mm. wide; 1 side rounded 
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and 2 sides flat, triangular in cross section; surface dull, 
roughened; with an indistinct longitudinal ridge or stria- 
tion on rounded back Nemopanthus mucronata 

1 L Stone 3. 3-4.0 mm. long. 1. 6-2.3 mm. wide; one side con- 
vex, two sides sloping from a central ridge, or one side 
rounded and one side flat; surface smooth, usually with 
one low ridge in the centre of the rounded back 

Ilex verticillata 

GG “Seed” either round (h/d = 0.8 — 1.3) or oblong to ellipsoid in 
cross section (h/d = 1.4 +) 

I “Seed” round in cross section 

1 . One or several ridges encircling the “seed” 

2. Stone with sharp longitudinal ridges formed by the coalescence 
of the individual nutlets Arctostaphylos 

2. Achene smooth and shiny, encircled by a crinkled ridge; a fringe 

of hair on either side Calycanihus floridtis 

1 . Not as above 

3. Stone over 12 mm. long; network fonned by six main longitudinal 

veins and several lesser ones Chionanthus xnrginicus 

3. “Seed” less than 12 mm. long; veins not in the above arrange- 
ment 

4. Achene polyhedral, i.e., with several flat sides arranged at an 
angle; edges more or less round Rosa 

4. Not as above 

5. Stone dull, smooth, with a shallow groove on back; base acute 

Rhammis cathartica 

5, Stone without any grooves, with or without one or several 
ridges; ridges sometimes not clearly distinct in elevation, but 
recognizable by their colouring in cross section of the hard 
pericarp 

6. Ridge solitary or absent 

7. Stone over 7.5 mm. long; dull, granular, with or without a 
vertical ridge encircling the stone ; ,one or both ends pointed 

Lindera benzoin 

7. Stone less than 7 mm. long; ridge solitary along one side of 
the stone 

8. Stone ellipsoid to globose; apex acute, base more or less 
rounded; colour a gradation* from silvery to dark brown 

Daphne mezereim. 

8. Stone ovoid; apex hooked, base acute; colour bronze, some- 
times black Dirca palustris 

6. Ridges several 

9. Ridges 6-8, sometimes not very distinct in elevation, but 
very light and easily observed in the cross section of the peri- 
carp; inner lining of walls fibrous Elaeagnus 
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9. RidjUfcs irregular and coarse; surface pitU*d 

II ^'Seed'' ellipsoid in cn^ss section (h/d 1.4 f ) 

1. ‘"Seeds"' over 7 mnu long 

2. Structure examined an achene; ovoid to angular ellipsoid, lati'ralls 
flattened with a notch at one end; surface finely striated length- 
wise; 7.6“10.6 mm. long; seed exalbuminous Mmiurn pomilem 

2. Structure examined a stone with diflfenait characteristics 

3. Stones with definite ridges or grooves 

4. Stones ridged, 1 several ridges radiating from the eleval(‘d part 
around the hilum; seed exalbuminous Ptunus 

4. Stone with 8 or more longitudinal ridges; seed albuminous 

Nysm 

3. Stone without ridges; roughly granular Vif>urnnm pYunijoUvm 

1 . “Seeds'"* less than 7 mm, long 

5. Achene with a longitudinal groove dividing it into two hah'(*s <if 
unequal length Shrphrrdin 

5. Stone with diiSerent ('haracteristics 
6, Stone flat, not over Lf) mm. thick AraUa 

fi. Stone more than 1,5 mm, thick 
7. Stones heart-shaped; not more than 5 imti., ustialK lens, Imig; 
inner face keeled; longitudinal ridge on tlorsa! fact* 

Mimmtus idnlftdh 

7, Stones not as above, at least 4.8 mm. long 
8. Stone with several longitudinal ridges branching and uniting : 

dull and rough Rhaninus 

8* Stones not as above llhmnitm 

AA Stx'ds when separated from the fruit etwered by sf‘ed coat only (true 
.setxls) 

1. S(!cd over 9 mm. long 

2. Seed over 15 mm. long; albuminous 
3, Seed 23 mm. long, and 17 min. wide; compressed, elliptical, oval; 
surface smooth, endosperm ruminated Asiminn triloba 

3. Seed 15.7 19.4 mm. long, 7,8 -11 mm. wide; flat, linear-elliptical, un- 

even in thickness; a groove on the edge encircling the sectl; surfart* 
granular, covered with fine vertical lines; endosperm hard and cartil- 
aginous Di as pytas ? » /rg; niana 

2. Seed not over 15 mm. long; 'exalbuminous 

4. Seed globular or broadly ovoid 

5. Surface smooth and somewhat shiny with tuft of hair at smalkT end; 

embryo with foliaccous cotyledons Sapindus drummondi 

5, Surface, when dry, wrinkled; prominent tubercle or stalk-like structure 
at one end; embryo large and fleshy PdUmdra vir^inkn 

4. Seed oblong (v/h ~ 2 or more); surface lustrous, smooth or finely 
granular; embryo straight Pyrus rommunk 
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1 . Seed less than 9 mm. long 

6. Seed with a prominent ring-like double ridge or fold on one side of the 
seed; glossy with high polish; endosperm hard; embryo minute 

Hydrastis canadensi<: 

6. Seed not as above 

H Seeds flattened or lens-shaped; nearly round in circumference (v/h 
0,8 — 1.4) or with one edge curved and the other straight with a slight 
notch at the smaller end 

1 . Seeds more than 1 mm. thick 

2. Seed rounded or angular, bean- or kidney-shaped; glossy, with a dark 
coloured scar at one end; if kidney-shaped, scar along one side 

Convallaria majalis 

2. Seed not as above 

3. Seed lens-shaped, with a light-coloured peg-like structure in a notch 
at the margin; highly polished, frequently with thin, transparent 
layer adherent to seed coat; embryo coiled around endosperm 

Phytolacca americana 

3, Seed unsymmetrically ovoid; coarsely and densely pitted; without a 
peg-like structure in the notch Atropa belladonna 

1 . Seeds less than 1 mm. thick 


4. Seed with one edge curved, the other straight with a slight notch at the 
smaller end; 4. 7-5.3 mm. long Podophyllum peltatum 

4. Seed ovate with a protuberance or beak at smaller end or nearly cir- 
cular and lens-shaped; not over 3.5 mm. long 

5. Seed ovate with a protuberance or beak at smaller end, 2.4-2.6 mm. 

long; surface roughened Phoradendron flavescens 

5. Seed nearly circular and (or) lens-shaped 
(). Seed coarsely pitted; hilum in a deep notch in the middle of one 
edge Lycium halimifolium 

6. Seeds very finely pitted or granular; hilum near one end or in a 
shallow notch on one edge 

7. Seed dull; pits with glistening glands or glandular hairs Physalis 

7. Seed shiny; pits if present shallow without glands Solanum 

HH Seeds not distinctly flattened or lens-shaped 
T Seeds more or less isodiametric (not necessarily round ) — ( v/h and h/d 
= 0.8— 1.4) or at least round in vertical cross section (v/h = 

0. 8- 1.4) 

J Seed with an even outline; not triangular, triangular-obovate nor 
heart-shaped 

1 . Seed 6,8“-8,6 mm. long; globose, with a saucer-like depression at one 

end, depressed and somewhat shrunken Symplocarpus foetidus 

1 . Seed less than 6 mm. long; with other characters 
2. Seed with a longitudinal furrow close to one edge of the seed; 
wrinkled appearance of seed resembling a brain ; seed triangular to 
circular in cross section Hedera helix 
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2* Seed not as above 

3. Seed with the horizontal axis sometimes longt^r titan the \erlieal 
oite; often angled, variously ((Htipressed <n* flattened, witli a dark 
area around the hiliim 

4. S(‘ed 2.7 4.9 mnt, long; if kidney-shaped, with a st ar ahnig one 
side; surfaet* gkxssy mnjaUs 

4, Seed 2.8 .3.5 mm. long; surface smooth, dull to semi«g!<>ss\ 

Poly^onatum 

3. Seed not as abo\’e 

5. Seed un.symmetrieally ovoid, sligfitly flattened, es|)eeialh toward 

the smaller end, edges roundeti; sear to one siele of the smaller 
end; coarsely and denscK pituxl Airopit h^tUidonnn 

5. Seed tKvt as abort* 

(). Seed irregularly flattened, angular, ovoid, 3 5 sidetl; shining 
and smooth or roughened and siighth wrinkled; hil»im liot 
prominent ( Ainionia 

6. Not as abo\'e 

7. Seed-coal forming a much wrinkled, stalk-like structure at tlu‘ 
larger end; surface roughened; .seed 3,6 5,1 nntt. long Ariuirmti 
7. Not as above 

8. Seed , smooth, with one to stweral sidt*s often flattened 
9, Seed black, hilinn light Asfmrn^iifts offuintiUfi 

9. (Jolonr of seed various, liilum prtaninent inn not distincth 

coloured { or black ) Smihi v 

8. Seed wrinkled, pitted tn' b<nh 

10. Carimde present; seed with fine transverse lines and vai> 

ous longitudinal ridges Triltium 

10, Caruncle absent 

1 1. Seed coarsely wrinkled with linear pits; !h0 -1.*! mm, h>ng 

SmiltHina 

1 1. Seed irregularly wrinkled with the hihim a eirt ular, light- 
coloured area limited by, or surroundc’d by, a tlark area at 
one end and a darker point at the other end; 1 .9 3.2 mm. 
long M ain nl hvm u m rn natien 

JJ Seed somewhat triangular, triangular obovate or heart-shaptxl 
t. Seed not more than 1 mm. long; sotnewhat triangular, angular or 
irregularly ovoid, and laterally ccmipressed; gkissy, transliucmt, with 
a high polish; endosperm fleshy Ckulihfrm hi^pklnh 

1, Seed more than 1 mm. long 

2. Seed with a longitudinal furnjw ekisc* to <me edge of the seed; 
wrinkled appearance of the seed msernbling a l^rain; se<*d triangular 
to circular in <'rosH section Hetina helir 

2. Seed not as above 

,3. Seed variously flattened and (or) angled 
4. Seed with at least 2 sides triangular, variously flattened and 
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angled; surface wrinkled and glossy, the concave sides smoother , 
than the rounded side; 2. 8-3.6 mm. long Medeola virginiana 

4. Seed with at least 2 or more sides flattened, part of 1 always con- 
vex; seed shining, smooth or rough and slightly wrinkled; 

3. 0-4. 2 mm. long Clintonia borealis 

.3. Seed triangular-obovate or heart-shaped with a round oval to 
triangular area distinct on the convex side 

5. Without a furrow from the characteristic area to base; surface 

dull; seed 4.6-6. 3 mm. long Vitis 

5. Seed with a ridge beginning at the base on one side, and ending 
in a furrow at the base on the other side, with the characteristic 
area between them 

6. Surface glossy; seed 3. 2-4.9 mm. long Parthenocissus 

6. Surface dull; seed 4.5-5 .0 mm. long Ampelopsis 

II Seed oblong or elongate (v/h = 1.4 + ) 

K Seed round or oblong in cross section (h/d = 0.8 — 1.8) 

L Seed variously-bent or hooked at the base with a more or less 
prominent notch 

1 . The base of seed turned to one side or hooked; surface with vertical 
lines: exalbuminous 

2, Seed 2. 4-3.0 mm. long; smooth with vertical lines Pyrus (Aronia) 
2, Seed 3.0-4.6 mm. long; dull or glossy, with numerous woody, 
long lines Amelanchier 

1 . Ovoid, plump or oblong, often with one side flat or concave, the 
other rounded; convex, with a more or less prominent notch at one 
end ; some with 2-3 irregular longitudinal ridges, the outer forming 
a margin and almost completely encircling the centre one; smooth, 
variously pitted or wrinkled; albuminous Lonicera 

LL Seed without a bent base or more or less prominent notch 
1. Seed coat forming a much wrinkled, stalk-like structure at the 
larger end; surface roughened; seed 3.6-5. 1 mm. long Arisaerna 
1 , Not as above 

2. Seed with a caruncle; surface with fine trarnsverse lines or ridges 

Trillium 

2. Seed without a caruncle 

3. Seed less than 1,5 mm. long and 1 mm. wide 

4. Surface smooth or glossy; shape various, obovoid or angular 

Gaultheria procumbens 

4. Surface variously roughened or wrinkled 
5, Seed ovoid, not angled or flattened; surface finely reticulated 
with longitudinal lines or ridges Arceuthobium pusillum 

5. Seed ovoid, obovate, often variously angled or flattened 

6. Seed usually flattened, triangular or several-sided, or with 
one or both ends pointed; surface with a network of longi- 
tudinal lines or ridges Vacctnium 
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(). Seed ovoid, obovate, angb'd, with th(* (‘dges blunt, oi oiten 
winged; deeidedly wrinkled and rougheiuHl Rihi^s 

3. Seed more than 1.5 nun. long and 1 nun. wide 

7. With one to several longitudinal ridges nr wrinkles, or with a 
raphe along one side; albuminous 

8. Longitudinal ridges or wrinkles several 

9. Seed 2.4 -2.8 mm. long; ovoid, slightly curved, larger end 
rctuse and truncate, often concave; dull; ridgt‘s low and lr)ng, 
etched, with many longitudinal grooves Streptopus roscus 

9. Seed 3.7- 6.3 mm. long; ovoid or slightly wedge-shapeti: 
glistening, with several longitudinal ridges or wrinkl(‘s 

I si rum 

8. With a single ridge or raphe along oru‘ side 

10. Seed cylindrical; basal half with longitudinal striatitur^, 
upper half with pits or irregularly-shaped spots 

(I all a pnlustifs 

10. Surface not as above 

1 1. Seed ovoid to lanceloid; smooth, slightly wrinkled at either 
end diiastrus srmritms 

11. Seed glossy or .shining, granular, pitted or (and) wrinkled, 
but not iti specific regions only; ovoid, plnmp, if somewhat 
flattened, slightly curved luimtymih 

7. Seed without a ridge; ovoid, dorsal face nnmded, vtaitral face 
flat or slightly concave; surface rougheiunl, mimit<*ly pitted 

KK Seed variously liattened, angled or wc^dge-shaped 

1. Seetd with a wing-like margin, somewhat liattened, glossdik«* in 
appearanet*; 4.1 4.6 mm. lo!ig; ejcalbuminous 

l^yrus fttu upftria (Sorbiisl 

1, Seed without a wing-like margin, variously marked or s<*u!j)tured 

2. Seed completely flat, slightly half-heart sitaped, inner edge attemo 
ated into a ridge with a slight notch near the smaller rnd 

Pod 0 p h ylhi m pi *li a lit m 

2. Seed of various shapes not completely flattened 

3. Stx'd with at least one side rounded, shaped like a wheat kernel or 
variously flattened on the other sides; usually larger 

4. Seed shaped like a wheat kernel; 4.4 5.4 mm. long 

Disporum Ion u^inomm 

4. Seed laterally compresstal, depressed, curved or wedgtvshaped; 
3-sid<‘d with 1 side rounded and 2 sides flat, or 4-sid(‘d with 1 
side rounded, 2 sides flat and 1 side* ron<*avi% with a gnwAC c»n 
the concave side; a meshwork of fine ridges more* promlm*iil eai 
the sides, 2.5 4.4 nmn lojig Arimi 

3. Seed without the one rounded side; ovoid, obovoid, flatUmed cjr 
angled; either variously wrinkled or striated; usually smalku* m 
size 
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5, Surface with either pits or striations, the pits in regular rows; 
ovoidj flattened, or plump-ovoid with one or both ends acute 

Vaccinium 

5. Striations or pits lacking; seed much wrinkled or roughened Ribes 
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I ransactions of tiik Royal CUnadian Instithth 
Kki’I^anation of PlA'I'KS 


An illustrated glossary of terms used in deserihing size, shape or striu ture of 
“seeds'” or their parts. 


PLAd’E 1 

Fkj. I. A diagrarii to illustrate the relationships between the thret' axes, vertieal (N*), hrui- 
zuntal (H), and depth (D) : e.g. S(\7II - 0.8h ■: 1 .4) . XfV/ir 1.81: 

Y(\7H-2 4'). 

I’KJ. 2. Clross section of a ilrupe. showing the relationship between the fh'.shv ( Fl aiid bouv 
part or stone (S’F) of the pt'ricarp and the seed (S) with its seed eoat f SCI). 

Fui. Clross section of an achene showing the ndalionship helwt*(*u the dry peticMrp fDIM. 
the seed (S). and its seed coal (S(i). 

Fn;. 4. Shallow longitudinal groove* ((t) on both sides clividing the 2 cells (til of the stoiu* 
is shown in cross section {Jlierrhetnia ) , 

Fto. f). Ruminated endosperm (Asiminri). 

Flo. 8, Shaped lihe half of a ht‘ait ((‘.g. Ptintn). 

Fr<5. 7. Cloncave on one side, convex on the other: hoat-.shaped with a rim i C/ilUrurpa) . 

Flo. 8. Seed half-ovoid (Synipharkarpos) . 

Fic. 9. Single Y-shaped groove* {Vibutnuni dentainm). 

Fro. 10. Se<‘d heart-shaped, with a ridgt* h<*ginning at the ba.se on one sid<‘ aud ending in a 
furrow at the base on the other .side, with a round oval area between them (e.g. 
Parthenocissus) , 


PLA'FF II 

Fki. 11. A seed with a promimmt, ring-like, tlouhle ridge UIv(hft.\tt,\ \ : A top view^ oi the* 
ridge, 

Fin. 12. Achene wdth a long groove dividing it into two halves of unequal length { A'/ic/z/ic/f/m), 
Frcj, Hi. Region aisnind tin* hihnn raised and ridges radiating from it (Pmum). 

Fr<i. 14. (larimcle (e.g. l'tiUhu)t), 

Fu}, 1.4. Se‘ed com forming a .stalk-likc .structure at the larget end I e.g. /hfwnveml 
Fif}, H). S<*cd with a pcg-like strueture hi a notcli at the margbi i Phyltdttrt'u) , 

Fas. 17. Notch at the thinner edge (daylusMiaa) . 

Fit}, 18. Irregular protuberance on the .straight edge , 

Fat. 19. ,A notched base (e.g. AinHanchift } . 

Fk;. 20. Base of sei‘d protruding slightly beyond tlie set*<l eoat (e.g Hhamnu\ atioHniana), 









SUMMER BIRDS OF WESTERN ONTARIO' 

L. L. Snyder- 

Introduction and Acknowledgments 

The DESiRABiLTi'Y of further ornithological surveys in western Ontario became 
evident after the introductor}^ work conducted in Rainy River District during the 
summer of 1929 (Snyder, 1938). In order to trace the eastern limits of certain 
('ampestrian elements and to ascertain the frequency and northward spread of 
numerous characteristically southern foims, it was necessary to make observations 
and c ollections from a series of stations well distributed over the region immedi- 
ately to the north. The fact that both the Canadian National and Canadian 
Pacific Railways pass through this section of the Province facilitated the under- 
taking. Specimens and data were obtained by members of the Museum staff in 
the summers of 1937, 1947 and 1949. In addition to the information gathered 
directly by Museum personnel, several MS reports pertaining to the birds of the 
region were generously made available by experienced observers. 

Acknowledgment is especially due to members of the staff of the Royal Ontario 
Museum of Zoology and Palaeontology — Messrs. T. M. Shortt, the late C. E. 
Hope and J. L. Baillie — for their respective contributions to the field surveys. Also 
thanks are gratefulh t‘xtended to the following for information supplied: Mr. 
Leslie Paterson, of Kenora; Dr. Jack Satterly, of Toronto; Mr. B. W. Cartwright, 
of Winnipeg; Dr. A. E. Allin, of Fort William; and Dr. Wm. Rowan of Edmon- 
ton. Minor reports by many individuals have been received, assessed and included 
when thtw have added distributional details. For the sake of brevity names are 
seldom used in the text, the author accepting responsibility for all occurrence 
records included. However, he expresses his thanks to all contributors. 

Museum Field Surveys 

During the summer of 1937 Mr. T. M. Shortt and the writer carried on field 
work along the Canadian Pacific Railway, from the Manitoba boundary east- 
ward across southern Kenora District to within the boundaries of Thunder Bay 
District. Three distinct camps were established as follows: Ingolf (May 31 to 
June 14), Wabigoon (June 14 to July 5) and Savanne (July 5 to July 17). 

During a part of the summer of 1947 Messrs. C. E. Hope and T. M. Shortt 
organized a general faunaj survey for the Museum along the Canadian National 
Railway to the north. Two camps were established in southern Kenora District: 
Sioux Lookout (June 22 to July 9) and Malachi (July 9 to August 6). 

In the summer of 1947 (from June 15 to 21 ) and again in 1949 (May 23 to 
June 13) Mr. J. L. Baillie visited the Kenora area briefly, making excursions to 
several sections of northern Lake-of-the- Woods and contiguous waters. His June 
observations and the specimens collected are included in this report. 

■^Manuscript received Jan. 8th, 1953. 

^Curator, Division of Ornithology, Royal Ontario Museum of Zoology and Palaeontology. 
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Other Sohk(iks of Data 

Mr. Paterson's records pertain largely to tlie Ktaiora area and cover thi‘ period 
between 1929 and 1949. Dr. Satterly visited the Dryden area in tin* siuunier of 
1939 luid th(^ townships about Dinorwic Lake (Southvvorth, Hartnuui north to 
Laval and Brownridge ) in the sunmier of 1940. Although his work was g('<>- 
logical (SatterK , 1943) he kept a record of bird sp<‘eies observed during tlu‘ sum- 
mer months of June, July and August, Mr, Clartwright made observations near 
Minaki and White Dog Rapids in mid-August, 1937. Dr. Allin has visited the 
region occasionally in summer and made c'asual observations tluav. Dr. Rowan 
kindly indicated in MS definite Ontario oeeurrenc'es undistinguished in his re- 
ports on a borderline area (Rowan, H122a; 1922b). 

Rkports on AdjacuvNT Areas in On'rario 

A published list of the summer birds of the Mads<*n area ((iroodwill, 1!)42 ) Iuin 
added to our knowledge* of the western portion of the* Prox inee. This an‘a lies to 
the north of the region covered by the present repeat, A fatmal r(‘porl for western 
Rainx’ River District (Snyder, 1S)38) concerns an art‘a virtually contiguous (o 
the area covered by the present report. Concerning areas to the* east, there is a 
report on the summer birds of l4ake Nipigon (Snyder, 1!12H)^ a bird pcvpulation 
study trf a portion of the same area by Kendeigh ( 1947) , and a list of the brt‘eding 
birds of the region of 1'hunder Bay, Lake Superior*, by Dear ( 1940), 

Anncvpatki) Lis’i' 

4'he sequence trf sptvies and the laUin names used in the folliwing report follow 
the ''Cheek-List of North Americair Birds* publisiied by tire Aiuerieair Ornitholo- 
gists Union in 1931 and the "Supplements’’* which have appe^ared suhsecpiejitlx 
in the Auk, Measurements of specimens are in millhneirtxs, A(t'(Hints of o<’eur- 
fences validated by speeimens include a .summari/ed total. Those havd on a 
singk* sight record include the mimv ()f the observer, 

Garna immer, common loon.— Generally distributed through the lake country 
covered by this report with considerable irregularity in local frequency. At Ingolf, 
observed rarely (one or two, on tour days out of twelve) on Long Pine and 
Macara Lakes. None was seen on that portion of Wabigoon laike adjacent to 
the MuseunPs camp. Here the ba)' water Wits often turbid. Howtw'er the loon was 
observed on this lake near Dryden and it occurs on Dinorwic Lake wliu h is ess(Ti- 
tially a part of the same basin, A characteristic breeding bird of the roc k-rimnted 
waters of northt^rn Lakoof -the- Woods where from three to six w<*re riH’orded ott 
each of several excursions made thereon. A flightless young was observed 15 miles 
cast of Kenora on July 24, 1949, One or twc) were noted on four days out of 
twenty at Sioux Lookout and from one to six were recorded daily during the two 
weeks at Malachi. These latter observations included young of thi! xcar. 
Specimen: 1 adult (bones). 
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Colynibm g7isege7ia, red-necked grebe. — The population of this species appears 
to centre largely around Lake-of -the- Woods, As many as 13 were observed near 
Kenora on June 16, 1947. In no sense were these birds colonized yet occasionally 
two pairs were found in close proximity. Two nests with birds in attendance were 
observed on June 16, 1 947, six miles southwest of Kenora; one nest with five eggs 
was collected on June 6, 1949, at Thompson’s Island. Also found nesting on Allie 
Island on June 19, 1947, and at Labyrinth Bay near Shoal Lake Narrows on 
June 5, 1949. A lone bird was observed on a small marsh near Redditt on June 3, 
1949. An individual was seen on Longbow Lake in mid-summer, 1949. Reported 
present near Dryden on August 31, 1939, and also on Dinorwic Lake during early 
June, 1940. wSpecimens represent the New World form, C. g. holbollii. 
Specimens: 2 adults. 

Podilymbus podiceps, pied-billed grebe,— A fairly common breeding bird in the 
vicinity of Kenora. A specific breeding record from there concerns an adult with 
young obscr\’cd on August 11, 1943. Found established in marshes near Wabigoon 
where from one to three adults were noted daily. Young, newly hatched, were 
observed there on July 1, 1937. 

Pelecanus erythrorhynchos, white pelican. — A small breeding colony established 
cm the southern boundary of the region covered by this report (on Dream Island in 
La ke-of-the- Woods, summer of 1938) is recorded by Roberts (1938). In June, 
1947, five white pelicans were observed associated with cormorants on a rock 
near Garden Island in the south part of Shoal Lake which is essentially a part of 
the Lake-of-the-Woods, Inquiry of fishennen elicited the report that a pair of 
these birds had bt‘cn seen on the same rock through the summers of 1944 and 
1945. 

Phidacrocorax aiirhus. double-crested cormorant. — The recent growth of the 
cormorant population {P, a, auritus) on Lake-of-thc-Woods has produced con- 
flict with the comuKTcial fisheries. A fisherman on the lake, who had been there 
siiu’e 1S)08, stated that cormorants first had nested on Five Islands about 1927 
(once called “Crow Duck Islands’) and that they had spread from there since 
1941. A total of 1,432 nests was counted on northern Lake-of-the-Woods islands 
in 1947 and 1,171 in 1949. The largest colony was situated on Silver Fox Island 
in Shoal Lake. It contained 447 nests. A colony nested on a rock in Clay Lake 
about 10 miles north of Quibell, in the summer of 1947. 

Specimen: 1 adult. 

Ardea herodias. great blue heron. — Observed occasionally at Ingolf. Reported 
as breeding in the northern Lakc-of-the- Woods region, one colony being described 
as situated on an island at the northern end of Shoal Lake known locally as Blue 
Heron Island. Observed at High Lake, north of Indian Bay, in the summer of 
1920, and at Echlin's Island, near Kenora, in August, 1930. We observed the 
species occasionally at Wabigoon and were informed by local residents that a 
colony was once established near there, on Thunder Lake. This colony disappeared 
after 1937. h breeding colony was established in the Drs’den area of Wabigoon 
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Lake in June, 1939. Ncittnl rt'gularly around Dinorwie Lake in l!M(k One was 
observed at Savanne on Jul) LL 1937, and (au* was rcu'ordetl (m JuK d, 19*1-7, at 
Sioux Lookout. Rcan'ds from Malaehi, Minaki and \\ hiu* Dog Rapids indit'at<‘ 
the presence of the spec ies in the more northerly portion of the rt*git)U concerned, 
at least after nud-summer. 

Botaurus letiliginosiis, American bittern.- Sporadu'ally distributed in tlie region. 
Found in the Ontario portion of Indian Bay of Shend Lake and a rallua* common 
summer resident of the Kenora, region. We nested from one to tlirt^e daily ivtmi 
our camp at Wabigoon, in suitable marshy areas on Wabigoon Lake and at the 
forty-acre ''beaver meadow'' four miles north ol the village, dvvo young l>irds 
were noted at Wabigoon on July 4, 1937. ()bser\cd conmionK during the first 
tw'o weeks of June, HHO, (Hi Dinorwie Lake. Two wer<‘ ieeor(h‘d by the Museum's 
field party at Sioux Lookout on July 5, 1947, both on Pelican Lake. 

C,'h(^n caerulescvns. blue ooose. The ineliision of this s[)(‘cies as a summt‘r bird 
of western Ontario is based on the observation (4 a lone bird (Sattc'rly) on June 
8, 1940, at Dinorwie Lake. I’hc charaeteristic eolotir pattern of an adult of this 
spec ies was noted in detail. Although the region is not remoU^ from the linc‘ of 
flight of this species on migration, the time of o<‘rmT<‘nce is undoubttHily irregular 
and suggests that the* bird was defective. 

/lam" platyrhynchos. mallaro. One of the more common brcixling ducks of 
the region. Found in the Ontario portion (4 Indian Ba> during tlu‘ summer <4 
1920, though sc arce. Observed regularh on Lake«of-the-\Vo(ds, whei'c brecaiing 
records were* established (AHie Island, lemale with small >onng, June I!M7; 
female with four youug at Kenora on August 19, ni4.3; two young j 4 the year 
observed 29 miles east (4 Kenora on Juh 29, 194!!). Other oeturremrs pertain 
to Fehliifs Island near Kenora. in lfl39; W'abigooii in lfl37 (female with nest- 
lings, June 29); and siweral noted at the northern extremity i4 Dinorwie Lake. 
A nest with eggs was obst‘rv(‘d on June 19, and downy young on June 12 and 
July 10, in the Drydcn area in 19!i9. 'Hu? species w’as not uncommon on Dimnwic 
l.ake in Jun<x 1940, when^ a nest with six eggs was found on June 17. Young 
just out of th(i nest were i>bserved in Southworth 'IViwnship on June 13, HI40. 

Anas rubrip/ts. black duck. -Onf obst;r\'cd on August 18, 1987, at Wliitf Dog 
Rapids (Cartwright) approximately ten miles north of Minaki. Although the 
species is expanding its range in this general part of the continent in Minmwota 
(Roberts, 1932), in Thunder Bay District of Ontario (Dear, 1941)) and in Mani- 
toba (Cartwright MS) - it has not yet effectively invaded this portion of Ontario 
as a summer resident. 

Anas acuta, pintail. — The status of this species in the, region is pre< is(4y like that 
of the haldpate. Obviously western Ontario is marginal summer range of the 
species. It is a regular but rare summer resident of the Kenora area. If’hrec at 
Thompson’s Island, south of Kenora, on June 6, 1949. 
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discors, blue-winged teal. — A rare summer resident of the region* A drake 
was seen in flight over Long Pine Lake at Ingolf on June 4, 1937, A male col- 
lected was one of a pair flushed in a small marsh at Keewatin on June 3, 1949. 
Observed on Dinorwic Lake during the first half of June, 1940. 

Specimen: 1 adult. 

Mareca americana. baldpate.— On June 5, 1949, a baldpate was observed at 
Galt Island on Shoal Lake and on the following day four were noted at Thomp- 
son's Island near Kenora. The status of these individuals is uncertain, that is, the)’ 
may have been belated migrants, but long-period observations in the region indi- 
cate that they are rare but regular summer residents of the Kenora area, 

Aythya collaris. ring-negkkd duck. —Observed occasionally in June, 1947, and 
1949, at Thompson's Island and Black Sturgeon River, respectively. One to four 
recorded daily near Wabigoon from mid-June to early July, 1937. 

Aythya affinis, lesser scaup.— A rare summer resident of the region. One 
recorded twice at Ingolf, June 10, and June 11, 1937. A pair observed six miles 
southwest of Kenora on June 16, 1947. The species was noted rarely on Dinorwic 
Lake during both June and July, 1940. 

Bucephala clangula. common golden-eye. — A common breeding duck of the 
region. The latest summer date on which a male was observed is June 17, 1947. 
Summer occurrence records include Ingolf, Shoal Lake, Labyrinth Bay, Allie 
Island, Black Sturgeon River, Thompson's Island, Kenora, Dryden, Wabigoon, 
Dinorwic I.ake, Savanne, Sioux Lookout and Malachi. Reported as notably 
numerous at Dinorwic Lake during the first two weeks of June,' 1940. Specific 
breeding records based on young of the year include: One with four young at 
Allie Island, June 20,1947; three broods observed at Longbow Lake on July 28, 
1949; downy young on Dinorwic Lake, July 2, 1939 and four broods (15, 6, 2 
and 7) observed there on June 14 and 15, 1940; two downy young at Sioux Look- 
out July 4, 1947; six well-developed young at Malachi on July 16, and one young 
of the year obsewed at the same station on August 5, 1947. It seems evident that 
the common golden-eye is the most common and generally distributed breeding 
duck in this part of the province, the status being challenged only by the mallard. 

Lophodytes cucullatus. hooded merganser. — A rare summer resident of the 
region. A pair was noted at Shoal Lake on June 5, 1949; two females were ob- 
served near Kenora on June 16, 1947, and a female was seen at Allie Island on 
June 20 of the same year. Two were observed on Longbow Lake, east of Kenora, 
in mid-summer, 1949, and the species was listed for Minaki on August 17, 1947. 

Mergus merganser, common merganser. — Not uncommon for the region as a 
whole. June 17 (1937) is the latest summer date on which a male was observed 
(Shoal Lake). Summer occurrences include: Ingolf (two recorded on three days 
out of twelve) ; Allie Island and Echlin’s Island in northern Lake-of-the- Woods; 
Laval Township north of Dinorwic Lake; Malachi and Minaki. Five breeding 
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ivcordN arc as follows: A nest at Sioux Lookout, situated Inaicath a tent platform 
on the propert) of the Ontario Departinent of Lauds and Forests, in l!fl7 (th<‘ 
fe!ual(‘ was on the nest on June 26, and Jinu‘ 2H had hatt h<‘d i ; a family 

of nitte )'oung observed at Kemaa on Au<*ust 16, 1!M!L a downy \oun^ eolleeted 
at Malaehi on July 9, 1949; a nest found in the chinme\ of a (oUagt* m-ar Ignace, 
on June 1 1, 1950 (two of the ten eggs were forwarded tr> the Museum and two 
w<‘eks later a staond laying of eight eggs had been deposiUxL) ; a family f4 nine 
Noimg observed in the Dinorwie area on August 12, 1940. 

Specimen: I natal down. 

Me )< f}is serrato ). kkd-hrkastI'U) mkroaxskr. A rare sumnu*r resident of the 
legion. A pair was observed on Shoal Lake on June 5, 1919, and a hanah* was 
idt^nlilied at Allit* Island on June 19, 1947. 'I'he sptaies wa*^ observed in earh 
June, 1940, on Dinorwie Lake, 

(!atharh\s aura. 'riiRKKY viu/ruKK. 4'he regular oeiurnaue of this speu<‘s in 
w'cstern Ontario is of suirnient interest to justify (‘nnnu^ration of a mnnber of 
records (see Allin, 1944). The earliest historie record of oeeurreiue eoneenis two 
young found in a rock crevice at Poplar Bay in Jiih', 191 1. Baillie and Harrington 
(193(L*;57) have published a breeding record of the turki*y vulture for Thomp- 
son's Island, near Kenora (two well-developed young, in July, 1919L Oe<*ur- 
renee was reported for High Lake, Ontario, on June !i0, 1929. An individual w^as 
observed near Ingolf on June 1 and two at the same place on June 9, !9!l7. A 
<*luteh of two eggs was found on the gnamd besidt* a falhm log near the lakeshore 
at Bottle Bay, Lake-of-the-Woods, in mid-July, 19!??, On July 18 of the sana* 
year a lone turkey vultur<‘ was observed feeding on a dead fisli on the. shor<‘ of 
Manilou Lakes, somt' thirty miles south of Waliigoon. Also in l!l!r/ '"at least two" 
turkey vulttires were observed near Minaki on August IB. An aecoutU <if a 
''4 urkey Buzzard*' l)eing shot at Wabigotm in inid-Augtist, I!H1, appeared in the 
Fort William. Times for August 29 of that year. During tlu‘ summer of HH2 tvv(» 
young wert^ observed near Hawk Lake (twenty milt‘s east of Kruoral, iti 1!H7 
the species was obsta'Vix! occasionally at Malaehi (one or two, hair days during 
a two weeks stay) , Also in 1947 five turkey vulttu't‘s were uhserved on Dotninique 
Island (Shoal Lake) on June 17, tw<j at Slnml I.ake Narrows on tin* same da\, 
one at Alli(* Island on June 19, and two at the latter plaet* on June 29. In August, 
1948, two vultures were shot at Sioux Narrows, approximately thirty miles south- 
(*ast of Kenora. Both were forwarded to the Museum whtn*c‘ (jue was prt^stawed as 
a skeleton. In 1 949, eight turkey vulttires wm‘ ol)st‘rved in eastcaai portions of 
Shoal Lake on June 5; one on 'rhompson's Island on Jnnt* fi, and one at Ktmrjra 
rm June 15. Six were seen at Storm Bay in June, 194!). Tlnw were feeding on 
dead fish. Fish carrion, particularly that available front tin* fishing industry, nta\ 
have favourably efTeetcd the distribution and nunth('rs of thi‘ spt.^c ies in this region 
in recent years. Opinion of residents suggests that the turktw vulture has increased 
and spread during the past twenty years. With respect to its spread (>ne additional 
record may be mentioned though it conc‘crns terriojry beyftnd that covtu’ed by this 
report. During the summer of 1948 a flock of tweh'c turkey vultures was fihserved. 
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b)' representatives of the Department of Lands and Forests, feeding on com- 
mercial fishery offal at Sydney Lake. This lake is north of the English River, 
nearly sixty miles north of Kenora. 

It is possible to refer the turkey vulture of this area to the race C, a. teter of 
Friedmann (1933) on the basis of measurements from three specimens, one taken 
at Sydney Lake and two taken at Sioux Narrows, Lake-of -the- Woods. The 
average measurements of these are: Chord of wing 493; tail 258; chord of cul- 
men, from cere 24.5; tarsus 65. 

Specimen: I adult. 

Accipher ooshawk. — Records of two summer occurrences are available; 

both concern adults — one observed at Savanne on July 14, 1937, and the other 
at Malachi on July 19, 1947. 

Aedpiter striaius. sharp-shinned hawk.— A tabulation of records includes in- 
dividuals observed on two occasions during the summer of 1920 at High Lake in 
Ontario; one bird observed at Ingolf on June 2, 1937; two at Kenora June 5, 
and June 8, 1949, respectively; two individuals noted at Wabigoon on July 23 
and July 25, 1937, respectively, and, one on July 19, 1947, at Malachi. 

Accipher cooperii, cooper^s hawk. — An adult female was observed at close 
range by the writer on July 5, 1937, west of Barclay near Dryden. The nearest 
known occurrences arc those of Snyder (1938) for western Rainy Rh’er District 
to the south. 

Buieo janiaiccnsu, red-tailed hawk.- -Occurs throughout the region, not un- 
commonly in some localities. From one to three noted every few days at Ingolf; 
almost daily, and more commonly at Wabigoon (one to seven), and rarely at 
Savanne, all in 1937. One noted at Kenora on June 8, 1949, and one near Ver- 
milion on June 21 of the same year. Observed rarely on Dinorwic Lake during 
the first two weeks of July, 1940. From one to five, ailmost daily, at Malachi in 
1947. 

It seemed probable that at least three pairs of rcd-tails nested within a fi\’e-milc 
radius of the Malachi camp. Two nests were actually found. The first was situated 
30 feet up, on the top of a jack pine in an extensive burn. Close inspection of 
the adults gave no reason for considering that they did not represent the race 
B, j, borealis, A flying juvenile male from this nest was collected. Its flags are con- 
spicuously barred and the extent and tone of the brown back conforms with the 
race borealis. In this connection specimens in the museum's collection from this 
general region would indicate that an eastern race is to be expected here. There- 
fore, the details of the pair and brood of the other nest found are of special interest. 
The nest was situated 30 feet up in a jack pine, in a dense mixed woods bordering 
a large marsh. The adult male and two young females were collected. The adult 
male is almost entirely white ventrally, there being a few pale-brown, broken bars 
on the sides; the flags are unmarked and the tail beneath shows no pigmentation. 
Dorsally the bird is heavily blotched with white, on the wing coverts,* tertials and 
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scapulars. I'hc whitish tail is weakly tinged with pale nxlclish brown al>ove, largely 
on the inner webs of the feathers, and the band near th(‘ tip is narr<wv and broken. 
The colour of the middle back is approximately “mummy brown'' and the brown- 
ish colour of the head, neck and secondaries ranges from “hair brown*"' to “drab’’. 
The young birds collected, for which there is no reason to doubt they are the 
offspring of the male described above, arc not in full plumage but they exhibit 
extensive areas of white and the flags arc unmarked. Empirically these birds are 
/i, j, krideri ; geographically the locality is on the extreme edge of the known range 
of that form. 

Specimens: 3 juvenak; 1 adult, 

Butf^o platypterus. broad-winged hawk. --One of the more common hawks 
[B, p, plaiypterus) of the region though rendered somewhat more conspicuous 
than certain other species by its frequent vocal uttcranc'cs and soaring habits. One 
or two almost daily at Ingolf; regularly and more plentifully (one to st^ven daily) 
at Wabigoon; rarely at Savanne, Noted on two occasions near Kenora in 1949 
and considered regular and numerous there on a long term basis. Observed 
occasionally at Sioux Lookout and Malachi. An occupied nest was discovered but 
not examined at Wabigoon on June 17, 1937. It wUvS situated 20 feet from the 
ground in a balsam poplar. 

Specimen: 1 adult. 

Buteo lagopus, rouoh-lkggkd hawk.- -An individual, obviously a wanderer, was 
identified (Shortt and the writer) at Ingolf on June 7, 1937. 

UaUaeetus lencocephalus. bald ka(u.k. Available records portaiiiiug to this 
species are few^ and may belie its numerical status. A nest was established on 
Chdierty Island, nine miles south of Kenora, on June 29, 1947. It contained at 
least one young which could be seen from the ground. In view of the early nesting 
of thi.s species the records of birds seen in lute May, 1949, probably concern 
locally-e.slablished birds: An adult seen near Allie Island on May 27 and again 
on May 31; one observed near Fcrrie.r Island on May 28. A nest at Eagle 
Pass, Lake-of-the- Woods, was occtipied "‘again’’* during the summer of 1949. The 
species is reported to have “nested in the trees of a small island between Felix and 
Cash Islands for many years and did so in 1949'’. 

Circus cyaneus, marsh hawk. — This species (New World race, C. r. hudsonius) 
is widely distributed in the region, but not common : Ingolf, one noted in thirteen 
days afield; the Ontario portion of Indian Bay, fairly frequent; Kenora, occa- 
sional; Redditt, one seen; Wabigoon, one or two noted on four days out of twenty- 
one; Dinorwic Lake, noted; Savanne, one or two recorded on eight days out of 
twelve afield; Sioux Lookout, one noted on two days out of nineteen; MalacM, 
one or two noted on four days out of fourteen. 

Specimen: 1 adult 

Pandion haliaetus. osprey. — Found to be widely but not regularly distributed 
in the region as a whole. A pair nested “for many years’’ on Harbour Island, north 
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of Minaki, until the nesting tree fell in the early 1940's. A pair became established 
on the mainland near this site in 1941. An occupied nest was observed 40 feet up 
in a live white pine on June 17, 1947, near Kenora and another, found near there 
on June 9, 1 949, was situated on top of a steel electric tower. Other nests in the 
Kenora area are: One on Allie Island found June 19, 1947; one at Longbow 
Lake, about two miles east of Kenora, on July 30, 1949; one at Bishop’s Point, 
seven miles southeast of Kenora, occupied for a number of years until 1950; and 
another on an unnamed lake seventeen miles east of Kenora in August, 1941. 
The species is resident in summer near Dryden and “at least six nests” were dis- 
covered along the drowned shores of Dinorwic Lake during early June, 1940. Ob- 
served at Minaki on August 15, and at White Dog Rapids on August 18, in 1937. 
At Malachi from one to four were recorded on six days out of fourteen in July, 

1 947, the record of four observed including a family group. The North American 
form is P. h. carolinensis. 

Specimen: 1 adult. 

Falco columbarius. pigeon hawk. — Occurs rarely and sporadically in summer. 
Has been observed at Kenora; one seen at Ingolf (June 9) ; one on two occasions 
at Wabigoon, June 14 and 18, 1937. Individuals were recorded on July 15, and 
July 17, 1947, at Malachi. A yearling male collected at Wabigoon is readily 
referable to the typical race columbarius. It is acquiring its first slaty-blue plu- 
mage, replacement being most advanced among the scapulars, interscapulars and 
upper breast feathers. The worn wings and tail are not involved in feather re- 
placement. 

Specimen: 1 sub-adult. 

Falco sparverius. sparrow hawk. — Observed sparingly in the Ontario portion 
of Indian Bay during the summer of 1920. Individuals or pairs observed at 
Kenora and Redditt on four days out of ten in early June, 1949. Individuals 
recorded on two occasions at Wabigoon and on three occasions at Savanne in 
1937. Reported as present at Dinorwic Lake in June, 1940, At Sioux Lookout 
it was obscr\^ed regularly from June 23 to July 9, 1947, numbers ranging from 
one to four. Not quite as common at Malachi where from one to three were noted 
on seven days of the two weeks spent there. Specimens conform with F. s. 
sparverius. 

Specimens: 3 adults. 

Canachites canadensis, spruce grouse. — A female collected at Ingolf on June 
1 1 showed on dissection to be producing eggs, one in the oviduct having the shell 
completely formed and partly pigmented. At Savanne, young were secured on 
July 6 which were in an early transition stage from natal down to juvenal plu- 
mage. At the former place the spruce grouse was found in dry, rocky terrain with 
a sparse forest cover composed principally of jack pine and at Savanne it oc- 
curred in the humid black spruce swamp. Encountered on only one occasion at 
Sioux Lookout, a male on July 7, 1947, in a wet black spruce stand bordering 
a stream. Present but not plentiful in the Kenora region. Reported breeding at 
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Dinorwic Lake July 1940, young being seen. It is obvious that this giaaise has a 
sporadic distriliution in the region as a whole. 

Cloinparisans of the three mature female spnu’e grouse* stn ured an* of some 
interest. Two, known to be breeding birds, are typical of the race ranadiiisis. Tlie 
third is much more extensively tinged with rusty colour, ventrall) and doisalK. 
Diligent observation of this individual before it was colkated suggested that it was 
a non-breeding bird and subsequent dissection disclosed nothing to dislurl) this 
belief. The tail feathers of this specimen are somewhat narrow wlurn compared 
with the two breeding females mentioned ahewe (and other known hrec‘dirig 
females in the Museum's collection). 'Fhose of breeding females an* wider b\ 
approximately 6 mm., ^2 inch from the* lip, and are mure blunt in terminal out- 
line. 

Specimens: 2 juvcnals; 4 adults. 

Bonasa urnbellns. ruffkd orousk. - Listed by all contributors and for all tlu* 
principal stations where observations were made, but variations in numbers are 
evident with respect to both place and period. The* first brood of the* year at 
Kenora in 1949 was June 9; at Ingolf in 1937, June 19. Definite breeding records 
based on young include the Dryden area, July 22, 1939; the Dinorwic* area, early 
July, 1940; the Ontario portion c^f Indian Bay, during the summer of 1920; 15 
miles east of Kenora, ]ulv 24, 1949; Sioux lA)okout, Julv 1, 5 and 7, 1947; and 
Malachi, July 13, 14,' 15^, IB and 31, 1947. 

Thci ruffed grouse of this region is referred to /?. w. ohsnirci f />\ u. ( ancsi vns 
(yf Todd; Snyder and Shortt, 1946). 

Specimens: 9 jin'cnals; B adults, 

Bedioecetes phasianeUus\ suAue-TAn.KD oHotfsr.. 'Vhv species was reported by 
the local game o\‘(‘rseer to l)e n‘sidt*ul in an old burn near tiu‘ airport five* miles 
northeast of Kcaiora. Although inspection of this arc'a, on June 8, failed 
reveal birds, a rnaiice (4 fresh tracks undoubtedly of this spec ies was cmc'ountenHl. 
A young bird was observed at Redditt, August 3, 19,52, and an autumn spc’cimen 
from the Kenora area is in the Royal Ontario Museum of Zoology and Palaeon- 
tology collection, 

Tn the light of Friedmann’s study (1943) of this spt‘ci(% the available eoHeetion 
of sharp-tailed grouse has been re-examined by the writer. 'Phe <‘onelusion drawn 
from this examination is that all specimens occupying the* borders of the' eastern 
forest and the grove belt of the Canadian prairie are P, p, vampestrh. The range 
of this form would therefore extend from the upper peninsula of Mii'higan 
through northern Wisconsin, Minnesota, western Ontario, northeast t*rn North 
Dakota and the grove belt of southern Manitoba and Saskat(4u*wan, to central 
Alberta and south in that province along the foothills. 'This <*on<‘lusion iloes not 
entirely agree with Friedmann, with particular respect to thv western exUmsion (>f 
campestrh and the curtailment of the northward range of ymesi. ft chics re-aHirm 
the writer’s conclusions of fourteen years ago, however, and tlu* then published 
outline of ranges (Snyder, 1939) needs revision only to include the valid form 
P. p. caurus Friedmann and to restrict accordingly the rang<‘ of kennicotti. 
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Rallus Umicola. Virginia RAiL.—^Knowii to occur at two localities, Redditt (June 
3, 1949) and Wabigoon (1937). It was observed at two separate situations at 
Wabigoon; in the cat-tail marshes bordering Wabigoon Lake and in the cat-tail 
segments of a vast wet fiat or '‘beaver meadow’’ four miles to the north. At the 
“beaver meadow” a nest and six eggs were taken on June 30. The nest was made 
of marsh grasses and situated nine inches abo\’e water. The incubating bird was 
collected and proved to be the male. This constitutes the most northern breeding 
iccord of the species (nominate race) for the province. 

Specimen: 1 adult. 

Porzana Carolina, sora. — Observed at Ingolf on two occasions in June and regu- 
larly at Wabigoon in June and July, 1937, where from one to three were recorded 
daily. Evidence that a nest of this rail was destroyed b}' some predator (apparently 
a grackle) w'as noticed at Wabigoon. The species is a fairly common summer resi- 
dent of the marshes in the Kenora region— at Redditt, at Kenora proper, and on 
Sultana and Thompson’s Islands. 

Coturnicops noveboracensis. yellow rail. — Heard calling, at dusk or at night, 
from the marsh near Wabigoon Lake on June 2 and 24, and on July 4, 1937. 

Ftdica americana. American coot. — An uncommon summer resident but regular 
in the Kenora area. Observed at Sultana Island, six miles southeast of Kenora, 
in mid-summer, 1930. 

Charadrius vociferus, killdeer. — Common but somewhat irregularly distributed 
in the region. Summer occurrence and breeding records are as follows: Ingolf, 
two to five daily from June 1 to 13, 1937; Galt Island in Shoal Lake, nest with 
one egg on June 5, 1949 (previous clutch known to have been destroyed by 
crows) ; Kenora, nest and three eggs, June 7, 1930; Wabigoon, one to six daily 
from June 14 to July 4, 1937; Dryden, nest, June, 1939; Dinorwic Lake, observed 
regularly in Southworth and Hartman Townships, 1940; Malachi, young of the 
year, August 6, 1947. The North American form is C. v, rfociferus. 

Specimens: 1 juvenal; 1 adult. 

Capella galUnago. common snipe, — Occurs rarely in summer in the Kenora area. 
On July 5, 1937, an individual bird was observed at Upsala, Thunder Bay Dis- 
trict, a few miles west of Savanne. The paucity of records for the region must rest 
largely on ecological grounds. It is known to be established in summer imme- 
diately to the south (Snyder, 1938) and to the east (Dear, 1940), and summer 
occurrence records for farther north arc known. 

Actitis macxdaria. spotted sandpiper. — Occurrence records for this species con- 
cern places well distributed through the region. Noted on one of the islands in the 
Ontario portion of Indian Bay. Recorded from the Shoal Lake area and Allic 
Island in Lake-of-the- Woods, Observed in the Dryden portion of Wabigoon Lake. 
A few pairs were observed regularly (one to three daily) at Ingolf and also at 
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Wabigoon in 1937, and on one otvasion at Savanna. Other sunnner oeeurreure 
records include Laval, Brownridge, Soutliworth and Hartman Townships in the 
Dinorwic Lake area, Minaki and White Dog Rapids. One to three, daily, were 
obser\'cd at Sioux Lookout. Breeding status proof was established for fngolf (nests 
and three eggs, a completed clutch) June 5, 1937; Kenora, nest with four eggs, 
June 18, 1930 (Baillie and Harrington, 1936-37); and young observed on June 
20, 1939, near Diy^den and also on July 21, 1947, at JVIalachi. 

Specimens: 3 adults. 

Tringa soliiaruL soutary sandpiper. — Present in the Kenoi’u region as a sum- 
mer transient but not plentiful; specific observation <’<vnc(‘rns an irulividual ob- 
served there on July 31, 1931. 

[CUitaptrophorm semi palm at us, wuixet.- A willet was identified at Ke.nora in 
August, 1932, by Dr, Hugh C. Keenan, an observer associated with Mr, Leslie 
Paterson who was convinced of the ('orrectness of the identification. It is inthided 
here as hypothetical. I’he willet is an established breeding bird in southern Mani- 
toba (the western form, inornatm). Consequently, stragglers might be expected 
rarely in extreme western Ontario.] 

Toianxis melanoleucus. oreatkr yeij.ow-dbgs. - Not an uncnnimnii transient 
which occurs during the summer months in the Kenora regitm. Observt^d in the 
Dryden an‘a in August, 1939. 

Toianus {lavipes, lksskr yeli-ow-legs.- Four specific records are available: 
An individual obser\'ed on August 8, 1943, at tlu‘ Rushing Ri\Tr; "‘first untunin 
movement of the species'’ near Kenora July 31, 194B, and on August I, 1949, 
near Kenora; observed on August 20, 1937, at Mituiki. 

liroUa minutilUu least sandpiper. -Not uncommon as a summer transumt in 
the Kenora area. Few observed in late summer, 19!10, on Kchlin’s Ishind, 

Ercunetes pusilhs, semipalmated sandpiper. Not uncommon as a summer 
transient in the Kenora area. Observed in early June, 1940, at Dinorwic Lake. 

Lobipes lobatus, northern phalarope.- - A rare wanderer to the region. A speci- 
men collected on August 8, 1 932, near Kenora by Paterson, but not now available. 

Larus argmUitus, herring gull. — A common summer bird of the region. Breed- 
ing colonies are established on some of the- larger lakes, and scattered birds, pre- 
sumably on focxl patrol, may be expected on most of the lakes and rivers. From 
one to 130, daily, on northern Lakc-of-the- Woods, including Shoal Lake, in 1947 
and 1949. Two colonies visited, both in late May, 1949, were associated with 
breeding cormorants. One on the northern corner of Clijff Island contained 35 
nests; the other on Allie Island contained 21. Found breeding in the Dryden area 
on June 12 and 13, 1939. In 1937 and 1947, the species was observed as follows: 
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Ingolf, single birds occasionally; Wabigoon, few, occasional; Savanne, singles, 
cKcasionally; Sioux Lookout, one to ten, daily; Malachi, one to four daily. In- 
cluded among the birds obsers'ed at both Minaki and White Rapids in mid- 
August, 1937. 

Lams delawarensis. ring-billed gull.— Observed on August 16, 1937, at Minaki 
and also on August 19, 1943, near Kenora. The general continental breeding 
range of this species appears to be divided into eastern and western lobes, the gap 
occurring approximately in the Minnesota-western Ontario longitude. Summer 
occurrence records such as those here reported might be regarded as giving con- 
tinuity to range but there is no evidence of a breeding statns and even wanderers 
are rare. 

Lams pipixean. franklin’s guli.. — -A flock of .seven Franklin’s gulls was .seen by 
Mcs.srs. Cartwright, Paterson, Shortt and the writer flying in a .southerly direction 
on June 13, 1937. at Ingolf. Their characteri.stic wing pattern and unmistakable 
cries left no doubt as to their identity. All were in the black-headed adult plumage. 
Although this constitutes one of the few records for the province, it is in no sense 
widely extra-limital. 

Sterna hirundo. common tern. — Common and breeds in the Kenora area. One 
colony, compri.sed of about 40 birds, was observed on a small rock island near 
Shoal Lake Narrows on June 16, 1947. A colony reported for the Dryden area 
of Wabigoon Lake had .scrapes containing eggs and young when inspected on 
July 1.5, 1939. In 1940 a colony examined in Southworth Township contained 
24 ne.sts with a total of 70 eggs on June 17. Four wandering bird.s were ohserved 
atlngolf on June 12, 1937. 

Hydroprogne caspia. Caspian tern. — A Ca.spian tern was observed on June 2 
at Ingolf on Long Pine Lake; also two on June 3, and three on June 4, all in 
1937. No additional records for the region are available to render these summer 
occurrences le.ss remarkable. The nearest occurrences are those reported and cited 
by Snyder (1938). 

Chlidonias niger. black tern. — A breeding species (C. n. surinamensis) in the 
Kenora area, two occupied nests being found there on June 16, 1947. Also breed- 
ing colonies were reported for Contact Bay on Wabigoon Lake and at Trap and 
Mile Lakes, all in the Dryden area. Additional scattered summer records are as 
follows: Wabigoon, four to fifteen daily, mid-June to early July, 1937; Oxdrift 
(five miles we.st of Dryden), one observed June 21, 1947; Malachi, one observed 
July 24, 1947. 

The breeding distribution of this species in Ontario has few parallels. It in- 
cludes the southern, western and northern margin of the province, but not the 
interior. Being a marsh dweller it is understandable that this tern would find 
suitable habitat in the deep-soiled, southern peninsula, and also along the flat, low 
coast of Hudson and James Bays. The fact that the species finds ecologically suit- 
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able iii(‘h<‘s on the pre-( liinibrian lotk of we.sleni Ontario that it ifMiUl 

also find suitable brmiin,i>[ stations here and there in tlie intiaior. Some other 
limiting factor, or factors, would seem to Ih‘ invohvd. 

Specimen: 1 adult. 

Cohimba livia. rock dovk or domestic piokon. -'This semi-clomesti(‘ import is 
included in this list since it occurs as a feral bre<*ding species around the t(»wn 
Kenora, persisting thor(‘ the year round. 

[Ertopistiw PASSKNiiKR piokon. Alkitison (190.^)) makt‘s tin' state- 

ment that . . great numbers of them bred . , . through the distriet north of 
Lake-of-the-Woods and Rain) Lake". This clearly inelndes th(‘ area co\errii l)y 
this leport, thus the insertion of this extinct species in this list.i 

Zenaidura nuuroiira. mourninii dove. Occurs in the Kenora art*a ran*!) in 
summer. 'The two more-or-less detailed records availai)lt‘ are largel) eireum- 
stantial. During a visit to northern Lake-of-the-Woods during mid-June, 1947, 
Prof, J. R. Dymond heard the familiar call of the mourning dove on one occasion. 
During our stay at Wabigoon in 1937 residents described a dove seim earlier in 
the summer feeding along the railway east f)f the station. These tH‘porls are 
strengthened by additional distributional facts. Rare summer (w'eurnmee of the 
species has b<‘cn substantially docunumted for western Rainy River r<\gion im- 
mediately to the s(Hith (Snyder, 1938) and for the region of 1'hmuler Ba\, Lake 
Superior (Dear, 1 940). Furthermore, a specimen in the R.O.M.Z.P., an imma- 
ture, was actually taken in the area lu*re considered, but not in summer. It 
originated at Northpines, near Pelican Lake, eight miles w^'est of Sioux Lookout 
and was taken Oetobtu* I.^i, Hhhl (Baillie, l!)3l). vSlill another spt‘cinien in tlu. 
R.O.M.Z.P. was taken iiy an Indian at ‘'Swain's Lake, ninety miles nortli and 
we.si of Sioux Lookout" on May 1 1, 1!)34. 'Phis is beyond tlie liorders (4 die area 
caivered by tlu‘ present report, hut it indicates the northern wandering of the 
species l)eyond and presumably through this part of the provineta 1‘he two 
specimens referred to, represent the race Z. m. Cfirolivensis, Howc^ti', a spe<*imen 
from the Port Arthur region is intermediate, tending tinvard tlu* vv(‘.stt*rn rac(‘ 
Z. m, I'hc general region is marginal for both forms. 

Coccyruis erythropthalmus. BLAGK-mLi.ED cuckoo. ' The oceurrenee <4* this 
species in this latitude is of considerable interest. Baillie and Harrington ^ !il3f>-37) 
have recorded an occurrence on June lO, 1 932. In 1937 one was obser\'ed at our 
most westerly camp, at Ingolf, on June 9. The daily record of spet'ies observed at 
our Wabigoon camp shows that one or two w'ere recorded on nine of tlu* twenty- 
one days spent there. "J wo were noted at Savanne, on July 7, one of whiidi was 
collected. It proved to be a female and an egg wuis found in the oviduct. 

4'here is slight ex’idt'uce that this spec'ies was somewhat more numerous in the 
atea between Ingolf and Savanne in 1937 than was usual. Loial residents In- 
quired about this Inrd which they had not been aware of pn‘\’i<msly. We had 
found it to be rare to th<‘ south, in western Rainy River District, in H)29 (Snyder, 
19.38). If there was a local peak of numbers, due to increase or influx during 
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19^7, it could be correlated with a local outbreak of epidemic proportions of 
the forest tent caterpillar which took place in 1936 and 1937. It was reported to 
us that at times trains stopping at VVabigoon station had difficulty getting under 
wa\' because of the slippery rails brought about by crawling larvae. However, 
the black-billed cuckoo occurred, rarely, still farther north, in 1947, a year during 
which there was no local forest tent caterpillar epidemic. Individual birds were 
noted at Sioux Lookout on July 5 and 6 and one was noted at Malachi on three 
occasions, July 17 and August 4 and 5. One was observed at Kenora on June If), 
1949. 

Specimens: 4 adults. 

Buho virginiafius, horned owi.. — I’hc facts of occurrence relative to this species 
suggest its general distribution in the region in summer, probablv with local and 
periodic variation in numbers. In 1937 the species was recorded on three 
occasions at Ingolf, twice at Wabigoon, almost nightly at Savanne where cer- 
tainh* three individuals were recorded on the night of July 6. In 1947 horned 
owls were recorded on five occasions at Sioux Lookout and three were noted at 
Malachi. The species is usually fairly common in the vicinity of Kenora. 

Four specimens representing the population established in the region in summer 
were secured. Examination of this material, though highly interesting, provides 
no conclusive points with respect to racial representation. The most positiv'c 
statement that can be made is that the typical race virginianus is not represented. 
'"I'hc four specimens depict three rather distinct variations. The specimens from 
Ingolf and Wabigoon may be referred to wapacuthu with reservation, that is, 
they are not as extensively white as representatives of that race from farther west, 
in Manitoba. The specimen from Malachi is so extensively dusky as to be quite 
unlike wapacuthu and the Malachi specimen is wholly dissimilar paralleling th(‘ 
dark races of the Pacific and Labrador regions. A local study such as this can 
contribute little with respect to variation of this species beyond calling attention 
to heterogeneous variation and remarking that the case is not without parallel 
among birds of the region. Three of the specimens collected were examined 
by Taverner (1942) during his study of the “Canadian Races of the Great 
Horned Owls”. 

Specimens: 4 adults. 

Strix varia, barred owi.. — Occurrence of this species as a rare bird of the area 
with which we are concerned has long been a matter of record (“Rat Portage” 
= Kenora; Thompson, 1890). The specimen collected [S, v. varia) is one 
of the few extant from the extreme northern part of its range in Ontario. It was 
taken at Ingolf on June 1 1, 1937. Reported for the Dinorwir Lake region during 
early July, 1940. 

Specimen: 1 adult. 

Aegolius acadicus. saw-whet owl. — The only positive record of this species 
concerns a female {A. a, acadicus) which had been killed on the highway eight 
miles west of Kenora and picked up in fresh condition on June 23, 1951. When 
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dissected the ovaries wen* tound to (>e eiilari»ed and ( <‘rtain follirh^s appi'ared l<i 
he in a post-rupUav (a>iKiiliotK 

'There was sonic suspicion that yl. lunervtn (the North American race, A. /, 
rkhardsoni) might also oc'cur in this regiiin. On tlu' night of June M 15, 1957, 
the unfamiliar yet unmistakable voi(v ol an owl was heard a( Wabigoon, <T>niing 
from a clump of e,vergrecris. llie sound mtis repeatiTl sev<‘ral tinu‘s, a slow, some- 
what Hsetmding series of liquid “took*' sounds like the dripping of water into a 
partially-filled vessel. Authors state for A, funcrcus^ utlers “a knv liquid note 
that resembles the sound produced by water dripping from a height'': and “a 
liquid note like, dripping water". Howevta*, llna'e is siime evidence that d. nradum 
may produce a similar sf>and. 

Specimen: 1 adult. 

Chordeiles minor. NtoirmAwnc. ~ Well-distributed throughout the region. Plenti- 
ful in the rock countrv around Ingolf (largest daiK total, niiu*, in 19!^)/ ) and at 
Malachl (aver<iging more than five daily with tw'ch'c noted on July 14, 1947 ), 
(3n the evening of July 13 at the latter place a mimb<‘!‘ of nighthaw4cs were 
observed feeding on or near the ground, The situation was an open, sandy ridge 
along the railroad, A specimen collected had a grasshopper in its gullet, Wlulher 
these insects were actually being picked up from the ground, or flushed, then 
caught, could not be perceit’cd, but the birds wht'<’ making short low flights and 
settling at intervals. The species is a regular and fairly (‘ommon summer resident 
of the Kenora region, and was otist‘rved at Minaki, Wahigoon, the Dinorwu' 
Lake region, Savanne and Hioux Lookout, A female taken at Ingolf on June 8 
had a shell-c’overed, pigmenttnl egg hi the oviduct and a stnoud large egg 
without a shell was ready to pass down tlie ovitluct. Bu'eding status was estab- 
lished in the Dryden area (a clutch of twa> eggs found on July 3 and two young 
observed on July 20, 19.39); and in Soutliworth 'Township near Dinorwic (two 
eggs, June 21, 1940), A migratory or pre-inigratory congregation <'stiniuted to 
be comprised (if 200 individuals was observed at 7,30 pan. on August 4, 1947, 
at Malachi. Southward moviaucnt ha.s been noticed in the Ktmora area as eaily 
as July 26 (in 1951 ) tlmtigh the first week of August is more tisual. 

Examination of the spccinicm collected dot'^s not show that birds of tins rt^gion 
tend toward southwestern races. After rather extensive' comparisons it has b(‘- 
come obvious that a general review of Canadian nighthawks is needed. Pre- 
litninary work on this matter suggests the possibility that the evergreen forest 
population across the north may be distinct from the nominate race of th(' south- 
east. Such would admittedly produce a piix/JIng situation inasmuch as most 
nighthawk specimens from southern British Columbia seem remarkably similar 
to those from Nova Scotia, 

Specimens: t Juvenal; 6 adults, 

Chaetura pelagica. chimney awiFT, — Absent or rare throughout most wilderness 
areas but found sparingly, or fairly commonly, about most settlements. Fairly 
common in the Kenora area; occasional at WaWgoon (six, the largest daily 
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total, on June 23); and daily at Savanne (two to six). One observed near 
Redditt on June 3, 194S). Definite breeding status was established for the species 
at Savanne, the female collected there having a fully-developed egg in the 
oviduct. 

Specimen: 1 adult. 

Archilochus colubris, ruby-throated hummingbird. — Observed regularly at 
Indian Bay and Ingolf; occasionally at Kenora, Echlin’s Island, northern Shoal 
Lake and Minaki; rarely at Wabigoon and Sioux Lookout; and rather commonly 
at Malachi (one to five daily). Occurrence was reported for Upsala. A nest con- 
taining two eggs was found twenty feet from the ground in a paper birch at 
Wabigoon on June 19, 1937 (Baillie and Harrington, 1936““37). 

Specimens: 1 juvenal; 1 adult. 

Megaccryle alcyon. belted kingfisher.— One to four observed daily at Ingolf, 
Kenora, northern Shoal Lake, Wabigoon, Sioux Lookout and Malachi; rarely 
at Savanne. Occurrences were reported from Echlin’s Island, the Dinorwic Lake 
area, Dryden and Minaki. Although it is probable that this species breeds here 
and there throughout the region, it so happens that only one definite breeding 
record is available from the many contributing sources. A nest-tunnel was found 
on a river bank near Kenora on June 20, 1930. The race of the region is M, a. 
a Icy on, 

Colaptes auratus. yellow-shafted flicker. — Recorded from Indian Bay,, 
northern Shoal Lake, Echlin's Island, Kenora, Ingolf, Wabigoon, the Dinorwic 
Lake area, Sioux Lookout, Minaki and Malachi. Frequency data indicate that 
the species is moderately plentiful throughout the region. The flicker was re- 
iorclcd daily at all principal collecting stations and from five to ten wei'c not 
<‘x<'eptional, lA'idcnce of breeding was secured for Xngolf, Kenora, Wabigoon, 
Sioux Lookout, Malachi, and Southworth Township in the Dinorwic Lake area. 
As u matter of record, a male collected on June 19, 1937, at Wabigoon possessed 
a bare brooding patch on the belly. 

The minimum, maximum and average measurements of six adult males 
collected are as follows: Length, 302-323 (308.5); chord of wing, 156-161 
(159.5) ; tail, 98-110 ( 104.5) ; chord of culmen from skin at base, 34-39 (35.5) ; 
average wing spread of two, 513.5; average weight of two, 138.5 gms. The 
following measurements are for the five adult females: Length, 293-311 (304) ; 
chord of wing, 150-159 (154) ; tail, 89-102 (94,8) ; chord of culmen from skin 
at base, 31-37 (34,2) ; average wing spread of four, 495.8; average weight of 
two, 134 gms. As Rand (1944) has pointed out, this species exhibits variations 
as a dine. He docs not mention that there is a slight sexual difference in size, as 
is indicated by the above measurements. However, he gives minimum and maxi- 
mum wing measurements for the species, apparently of males and direct from 
Ridgway (1914). The range in wing length is from 144 to 170, a variation of 
26 within the species. Segmenting a dine into three sections is arbitrary and a 
matter of arithmetic, and “races” so established seemingly should be so indicated. 
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III !XM'og‘ni/iiig thri‘<' srgint'iils of tlu* ni(“kt*r sprc'irs, the wing-lt'iigtli nin^t* for 
niaU's for ratli would ht\ logically, aN follows: (!. a, (unatus, I l*t to Ifi'i; <"/. a, 
httn(\, 152 to H)1 ; and C. a. horealh, Ibl lr> 170. (lomcniing tlu' specimens 
c'oIUtIccI bctvvmi latitude 49‘ and 50 ' in western Ontario, the wing length of 
cac'h fulls within the middle third of si/.e range and ihert'fore thc\ are arhitiarih 
named C. cl luteus dine. 

Specimens: 3 juvenals; 11 adults. 

Dryacopus pilratns. iulkatki ) woodpkokkk .- -()l)s<‘r\’ed rareh or occasion ;dl> in 
the Indian Bay and High Lake region, at Ingolf, Kenora, Allie Island. Dnden 
and at Dinorwic hakt*; soinewhal more regularly (one or two n<‘arly even- day) 
at Sax'unne, Sioux Lookout and Mahn'hl. Baillie and Harringtrm f !^)7) 
have recorded the brtrding of this species in (lie Indian Ba\ ngiou to vrliidr 
Male hi can be added. 

Specimens: 2 jin’enals. 

Melanerpes erythrocephcilua, RKD-HKAnKO vvoonnKOKKU. A rare sniniiuT resi- 
dent in the Kenora region; pairs noted at Malachi. These art' th<* most iKvrlberh 
records for the province. . 

In considering the probable racial n*prescntation of this species in nvcstt'rn 
Ontario, the measurements of five specimens from vsR‘stt‘rn Rainy Riv<‘r District 
were included in the folhnving: Mah*s (three specimens) length 242 
(238.3); chord of wing (four specimens) 141 145 (142.5); tail (four speci- 
mens) 75 -80 (77.5); chord of cuhnen from skin at base, 27.5 29.5 (*2(14 ); 
weight (four spechmms) 88, (> 81 (75.5 gins,). Females (IhrtH* speciuitais) 
length, 219 234 (228); chord of wing 135 141 ( L37,4A ; tail (two spc’i imens) 
75 80 (77.5); eluntl of cnlmen from skin at base, 25 2(i (25,4 ); weight 
71 77,75 (74,4 gtns.). Except for t lie cuhnen measnnauents, whieh nia\ have 
been taken differently from those prestmted by BriKlkorb (1935) these* specinuais 
tend toward lht‘ westc'rn race. The yellowish colour of the underparts dis|)kiNed 
by the stales is also charat teristic of 3/. c, raurivcis, 

Speeimtms: 2 atlulls. 

Sphyrapiem inirms. YKM.ow-BKLLinn sausuokkr, (>c('urrenct*s were repcM‘lt‘d 
from throughout the region but there is eonsiderahk* local variation in numbers, 
probably associated with forest types. Baillie and Harrington (19!56 37) have 
recorded the species as breeding abundantly in 1920 on the Ontario side of 
Indian Bay, From one to fifteen observed daily at Malachi when^ breeding sUtus 
was established. A common breeding bird of the Kenora area. Other stations 
showed a sparse population; Observed but twice at Ingolf in Iwii weeks; twin* 
at Wabigoon (breeds) in three weeks; and five* tinu‘s at Sioux LcK>kout in nearly 
three weeks; rarely, in Southworth 'r<iwnship only, in the l>inorwi(* Lake region. 
Observed in August at Minaki. Specimens are characteristic of tlu' nominatt* rsice. 
.Specimens: 2 juvenals; 5 adults. 

Dmdrocopos villosvs. iiairy woodpk .( jkkh .' -Reported from throughout the 
region with local variation in numbers, Baillie and Harrington (1936- .37) h^xc 



Summer Birds of Western Ontario 


65 


recorded it as fairly plentiful and breeding in the Indian Bay area. Other records 
are as follows: Observed in northern Shoal Lake on June 5, 1949; fairly plentiful 
and breeds at Kenora; observed at Dryden in 1939 and in Southworth and 
Hartman Townships in the Dinorwic Lake area in 1940; one to seven recorded 
daily at Ingolf in 1937 (one nest with young found seven feet from the ground 
in a poplar on June 3 and another nine feet up in a poplar on June 1 1, 1937) ; 
recorded occasionally at Wabigoon where flying young were observed on June 29; 
one or two recorded regularly at Sioux Lookout in June and July, 1947; one to 
five, fairly regularly, at Malachi; and observed at White Dog Rapids on August 
18, 1937. 

Rand ( 1948a) has recently dealt with the boundaries between D. v. villosus 
and D. v. xeptmtrionalis in Canada. He doe.s not mention that there is slight sexual 
variation in this species or that size variation, from southeastern continental 
North America, north and northwestward, occurs as a cline, Ridgway (1914) 
gi\’es the minimum wing measurement for males of the smallest component 
(southeast) as 110.5 and the maximum for the largest (far north) as 138, an 
overall spread of 27.5. Designating three cline divisions within this range of 
wing length is again (see under flicker above) purely arbitrary and arithmetical. 
Logically the wing length of each arbitrary division would have a range of 
approximately nine millimetres, or seven to eight percent increase in size. Ac- 
cordingly we should set the range of wing-lei^th of males for each division of 
this cline approximately as follows: D. v. audubonii, 110..5-119; D. v. villosus, 
119-128; D. V. septentrionalis, 128-138. 

'I'hc four adult males and five adult females collected measure as follows: Males 
--length (three specimens only) 248-262 (255.7); chord of wing, 127-132 
(129.8); tail (three .specimens) 78-85 (83.1); chord of culmen (from skin at 
base) 35.5 39 ( 36.7 ); wing .spread (three specimens) 406-412 (409.4) ; weight 
(one specimen) 84 gins. Female,s — length (two specimens) 243-248 (245.5); 
chord of wing 125-132 (127.6); tail (two specimens) 80-84 (82); chord of 
culmcn (four specimens) 31-33.5 (32) ; wing spread ( three specimens) 400-415 
(407); weight (three specimens) 72-76.5 (74.5) gms. 

.Applying the arbitrary limits as set out above, the population of the species in 
this portion of western Ontario averages with the larger of the three components 
of this dine species. They would therefore be referred to D. v. septentrionalis 
cline, if a trinomial is applied to such divisions. 

Specimens: 2 Juvenals; 9 adults. 

Dendrocopos pubcscens. downy woodpecker. — Though widely distributed the 
species is for the most part rare, even absent locally. An exception is the report 
of Baillie and Harrington (1936-37) who state that it ne.sted abundantly in the 
Ontario portion of Indian Bay in 1920. Long-term observations at Kenora indi- 
cate that it is only moderately common there. Few were observed at Ingolf, one 
on June 21 and two on June 25. Only one was recorded at Sioux Lookout, on 
June 26, 1947. At Malachi the species was met with fairly regularly and found 
breeding but the population was sparse. Observed occasionally in both South- 
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worth and Hartman Townships of the Dinorwii* Lake area in HMd and reported 
present at Minaki on August M, 19!^7. Ki<‘ld experieme in the hnrsts of this 
region gives no due as to why the pc^^ulatiiHi of (he downy wtHKlpta ker, with 
rare exception, is sparse. It is doubtetl that there is any eorrt'lation htUw(‘en th(* 
abundance reports and the several year periods ri‘prt‘se.nlecl. 

Here again wc are dealing witli a sp(‘cies which exhil>its size \ariation as a 
dine in the same way as dcK’:s the hairy woodpecker. Tht* inininmm w’ing-length 
of males, of the species as a whole, given by Ridgway fHU*l) is 86 and the 
maximum is 101,5. Variation in this iiK'asurement from Mcn'ida and the Culf 
Cioast to James Bay and Alaska, is therefore 15.5. If an arbitrary division int<» 
three size e(jmponenls is made, them the line between them should be drawn at 
approximately 5 millimetre intervals. On this I)asis tin* arbitrary size*segments 
for males, together wilh current names applied to tluan, are as follows: /T /;. 
pnhvscens, 86- 91; D, p, medianm, 91 96; /). p. luisofii, 101.5. Measnn'- 
ments of the three adult male's rollecled are as follows: lA*ngth, 157 1(58 ( ir)!L7) ; 
ehord of wing, 98 96 (94.7) ; tail, 55 57 (5(5) ; chord of culnum fnan skin at base, 
19“ 20.8 (19.5); average wdngspread of two, !5()0: ave*rage weight of two, 2().8 
gms. The downy wexidpeckcr population of western Ontario dt'arly falls within 
the middle third of the range of wdngsize for the species and, if n‘<’ogni/.ed h)’ 
noinendature, would be named D. />. mrdifmus dine. 

Specimens: 8 Juvenals; 3 adults. 

Picoides arditKS . arctic rnRKK-i’OKO woodpfckkk.- This spei ies is ratluM* evenly 
distributed throughout the region hut there are variations in its numlKT's in 
at‘rord with local eitilogical t'lmditions. For example, none was ohservt'tl in the 
‘'old, mixed forest" in the vicinity of Sioux Lookout during the eight<H‘u days 
stay there in 1947 hut at Malat'hi where there was an extensi\e, recently tmrrnd- 
over area, this wtHKlpeeker was an established breeiling spt*eies reiorded regu- 
larly and in plentiful numhers, a total (jf fifty being noleil on July 24, Baillie and 
Harrington (19;56 M) reccaxl the Arctic threc-loed wotKipe<*lo*r as Imaxling 
at High Lake in 1920. It is a fairly eomnton breeding bird of tht‘ Kenora area. 
It was found established as a breeding spedes at Ingolf (nest with young twenty 
feet up in live jack pine, on June 1 1 ) and Wabigoon (nest wilh young dghtt'en 
feet up in aspen, on June 1(5) in 1937 but in restricted numl)ers. Observed 
rarely at Savarme in 1987 and occasionally in 1940 in Southworth and Hartman 
I’ownships of the Dinorwic Lake area. 

Specimens: 8 Juvenals; 4 adults. 

Picoides tndactylus. common thrrk-toed woodfeckkr. “-The distribulion of 
this species (P, L bacatns) is rather sporadic. It is present in the Kenora area in 
summer but not common. One was observed at Wabigoon on Jtnie 29, 1937 and 
a few were recorded on four days out of thirteen at Savanne (nine on July 14) 
where its breeding status was determined (nest with yf>ung found twenty-five 
feet up in a black spruce on July 14). On July 10 two three-toed woodpeckers 
in close association were flushed from near the ground in a stand of young black 
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spruce. Both were collected. One proved to be an adult female of this species and 
the other was a juvenile of P. arclicus. Further observation at the time showed 
that adults of both species, together with their families, were intermingling at 
this place while feeding. At Malachi in July, 1947, the species was observed on 
two occasions, including young of the year. 

Specimens: 3 Juvenals; 5 adults. 

Tyrannus tyr annus, eastern kingbird. — Found throughout the region, most 
commonly (two to fifteen daily) at Malachi, Kenora and Wabigoon, and least 
so at Savanne. Two specific breeding records were established: An occupied 
ne.st twelve feet up in a jack pine at Wabigoon on June 20, 1937, and a nest 
containing three well-developed young nine feet up in a black spruce at Malachi 
on July 20, 1947. It has been found breeding at Kenora. It seems apparent that 
dcfore.station and forest fires have favoured the increase of this species in the 
region. 

Specimens: adults. 

Tyrannus verticalis. western kingbird. — This species has been extending its 
range eastward in recent years and proof of its entry into Ontario now exists in 
the form of the specimen collected on June 4, 1937, at Ingolf. This is the first 
specimen to be collected in the province, although there are several saght records 
for southern counties and a nest with three eggs was found near Port Alma, 
Kent County, on June 26, 1943. 

Specimen: 1 adult. 

Myiarchus crlnhus. c.re.sted fi.vcatcher. — One was observed at Ingoll on 
June 4 and 5, 1937; another at Shoal Lake Narrows during the summer of 1939 
and again at the same place on June 17, 1947. A fourth record concerns one 
observed at Miles Bay during the summer of 1948. 

Sayornis phoehe. eastern phoebe. — Our records show this species to be of 
regular occurrence at all stations where collections and observ'ations were made 
and at most places our daily totals of individuals observed range from two to 
ten. Definite breeding evidence is available for Wabigoon, Savanne, Shoal Lake, 
Black Sturgeon River, Indian Bay and Chadwick Lake. Most nests found were 
placed on .some man-made structure, usually the inside of a deserted building. 
One nest was situated on a rock cliff, at Chadwick Lake on August 5, 1949. 
Rowan ( 1922a) has reported nests in the Indian Bay area situated on the fallen 
trunks of trees. A female, the mate of which was collected on June 8, 1937, at 
Ingolf, had .secured a new mate within twenty-four hours. 

.Specimens: 2 Juvenals; 10 adults. 

Empidonax flaviventris. yellow-bellied flycatcher. — 'Uncommon but rather 
regularly distributed, having been observed at Malachi, Sioux Lookout, Ingolf, 
Kenora, Wabigoon and Savanne. A nest containing four slightly incubated eggs 
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wns found in a hummock of d(‘cp moss in a rather dark, black spru('<^ stand near 
Wiihigoon oti July 1, MVM. 

Specimens: 2 juvenals; 3 adults. 

Empidonax traillii traili/s flycatcher. —Gtmeralh distribuU'd but locally 
restricted to burns and clearings with young aspen poplar stands from five to 
ten feet high, and to aider-willow thickets in swales and shore areas. 

Examination of the specimens collected show them all to be very alike with 
respect to the olive colour of the dorsal area which is characteristic of specimi'ns 
from across Canada to the mountains, jB. L (dnorum Brewster. 

Specimens: 4 adults. 

Empidonax minimus, least flycatcher.— The most common llyc atchtu* of tht‘ 
region. It occupied the older aspen poplar stands and paper bir<'h copses where 
edge conditions pre\Tiiled. Summer occurrence recoids are included on all lists 
received from observers, from Indian Bay east to lh(‘ Dinorwic ar(‘a and north 
to Minaki. Listed daily at all collecting stations witli frequent totals of from 
ten to twenty indi\iduals. Although the species is commonly obser\x:d to be <*(«!- 
spicuously defensive of its territory, two nests w^ith eggs, found at Kenora on 
June 12, 1930, were approximately only thirty feel apart. 

Specimens: 1 juvenal; 6 adults. 

Contopus virens. eastern wood pewke.- -Records of occurrence include the 
region from Indian Bay, Shoal Lake and Kenora, north to Minaki, Malachi and 
Sioux Lookout, but only a single occurrence was noted at the latter plae<‘ (on 
July 5, 1947). It was regular and not rare at Tngolf and Malachi, noted occa- 
sionally at Wabig()f>n. and rare in the Dryden area and in Hartman 'I’ownship in 
I he Dinorwic an*a, 

Specimens: 10 adults, 

Nuttallornix horealh. olivk-hided fi.yoatohkr. Nowhere etHumon though it 
occurs regularly throughout the spruce country of the region. Specifically re- 
corded from northern Shoal Lake, Kenora, Ingolf (one to four daily), Malachi 
(one to seven daily with twenty on July 24), Wabigoon (om* t<> four <iaily), 
rarely at Sioux Lookout, and regularly at Savanne (one to six daily). 
Specimens: 4 adults, 

\Eremophila alpestrb, horned lark.— Reported in error (see Oberholser, 1902) 
as a breeding bird of Kenora (rr: Rat Portage) by Macoiin and Macoun (1909) 
and repeated by Baillie and Harrington (1936- 37). No summer occurrences are 
known. Actually one might expect the species in summer in the relatively new 
farmland such as is found in the Dryclen area. The form most likely to occur 
would be a. enthymia (see Snyder, 1938). A pf>int of interest seems to be 
that the three (possibly four) geographic races which occur in Ontario are 
distinctly isolated one from another in summer.] 

Irodopfocne bicolor, tree swali.ow. — A common breeding species at Indian 
Bay, Shoal Lake Narrows, AlKc Island, Ingolf, Kenora, Wabig(X)n, Savanne, 
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Dinorwic Lake, Malachi and Sioux Lookout, occupying wooded shores, burns 
and partial clearings. At Kenora bird-boxes attract this species for nesting within 
the town. A congregation of approximately four hundred was observed at Dryden 
on July 22, 1939. 

Specimens: 2 Juvenals; 1 adult. 

Riparia riparia, bank swallow. — A relatively scarce swallow (i?. r. riparia) 
for the region as a whole. A few noted at Kenora on June 8, 9 and 10, and four 
at Redditt on the latter date, 1949. From two to four recorded on four days out 
of fourteen at Malachi in mid-July, 1947. Baillie and Harrington (1936-37) 
have recorded breeding for Kenora, Breeds at Malachi. 

Specimen: 1 Juvenal. 

Hinindo rustica. barn swallow.- -Widely distributed through the region but 
notably restricted to settlements. Details pertaining to occurrence are as follows : 
Few observed at Shoal Lake Narrows; fairly common and breeding at Kenora; 
three to ten observed daily at Ingolf where it was found nesting in buildings; 
adults and young observed at Upsala; observed in small numbers at Wabigoon, 
a nest being found in an old barn; a few observed in Southworth Township in 
the Dinorwic area; common at Malachi where it bred; and scarce at Sioux 
Lookout. All evidence indicates that the species (race, //. r. erythrogaster) is 
now virtually dependent on man-made structures for nesting. 

Specimens: 3 adults. 

PetrocheMdon pyrrhonota, ciuff swallow. — Sporadically distributed. Summer 
occurrence was noted at Malachi and Eagle River. Known to nest at Vermilion 
(colony of about ten); at Black Sturgeon River between Kenora and Redditt 
where a colony of about forty was observed building nests under the cave of a 
frame house on June 1, 1949; at Redditt (building nests in gable on rear of 
railroad station, June 3, 1949); and at Wabigoon (colony, on June 10, 1952). 
Race, P. p, pyrrhonoUu 
Specimen: 1 adult. 

Progne subis. purple martin. — The northern form of this species, P, s, subis^ 
has a sparse population within the region. Baillie and Harrington (1936-37) 
have recorded a four-family colony at Kenora, and noted nesting in architectural 
nooks in the bus station of that town. A breeding colony, consisting of approxi- 
mately six pairs, was established in the railway water tank at Ingolf in 1937. 
Sparsely represented at Wabigoon and at Malachi. Lone pairs breeding on 
Blatzfiller’s Island south of Kenora, on Galt Island, Lake-of -the- Woods on June 
16, and three females on Allie Island on June 19, all in 1947. The most northerly 
breeding record for the region concerns a pair nesting in a bird box at Minaki 
during the summer of 1 938. 

Specimen: 1 adult. 

Perisoreus canadensis, Canada jay. — Generally distributed. The highest daily 
total for any collecting station was twenty at Savanne on July 8, 1937. A nest 
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with four yiHing fouiul in April in the Wahigcxnt area haN bec'u reported l>y 
Baillie and Harrington 37)* Breeding reeords bas(‘cl on Hying young are 

from Ingolf and Sa\'annt\ Young still being fed by adults observed on Jun<‘ 18, 
1937. Hie nominate raee m'cupies this regioti. 

Speeimens: 4 juvenals; 10 adults. 

Cyamcitta cristala. blur jay.- -Comtnon at Miiiaki, Malachi, Ingolf, Kenora 
and Wabigoon; observed occasionally at Sioux Lf»okout, Sultana Island, Dinor- 
wie Lake and Laval and Brownridge Townships of that an*ii. The only ckdiiiite 
breeding record is for Kenora (Baillic and Harrington, 1936 -37). Specimens 
are characteristic of the northern rare, L'. r. hromirt. 

Specimens: 1 juvenal; 8 adults. 

[Pica pica, black-, bilt.ko ma<!Pik."- 'fhough oceurrenec of wandertTs is ntost 
likely during the non-breeding season, one of tluisc strikingly marked birds w'as 
observed by Professor J. R, Dymond in the Kenora area duritig Jtine, 1917 atid 
the principal facts were communicated to the writer.] 

Corvus eorax, raven.™ -The raven has iiuTeased in the K.<‘nora area during the 
past twenty years. In 1930 it was rare in the environs of Kenora even in winter. 
In 1942 a pair wintered within the town limits and in 1944 two pairs wt*re 
observed. By 1949 ravens were reported in unprecedentcxl tiumliers at Storm 
Bay during late summer and early uutnmm Breeding rct'ords are as follcMs: Two 
nests, together,'' 23 feet up (Hi a ledge, at Clordon laike in 1936; young 

observed at Minaki on July 20, 1!)3B; a nest tui a eliflat Willard Lake <jn June 9, 
lf)4I; in July, 1941, in tlie Ignaee region, a nest twenty-five fetl up in a balsam; 
\oung' observed at Sioux Loo-kcHit in 1947. Baillic and Harrington ( PHti 37) 
record a nt‘st found on a eliir at “Big Pine*" Lake ( Wonderland l,ake). Sum- 
mer observations of tlie sptries mrlud<* White Dog Rapids (August IH, 19!17); 
Wabigoon (June 23, 1937); from one to five ohstu’ved daily at both Malaehi 
and Sioux Lo(tkout in 1947, and Longbow Lake (1949). Ra<‘t\ r. principalis. 
Specimens: 1 juvenal; 1 adult. 

Corvus hrachyrhynchos. crow.- -Observed daily at all rolleeting stations and 
camps, the highest daily total being at Wabigoon (22 on June 16, 19,37). Definite 
breeding was established for Ingolf fnest, with four young, twenty feet up in a 
jack pine, June 3, 1937) ; Savamie (flying young, still being fed, July 12, 1937) ; 
and similar evidence from Malaehi and Sioux Lookout in 1947. ("ommon and 
breeding at Kenora and in the Ontario portion of Indian Bay. Measunanents 
of adults collected are as follows: Four ^ , length 46.3 to 491 (av. 475.2); 

chord of wing 316 to 319 (av. 31 7), tail 181 to 187 (av. 1B4.5), nilmen (chord, 
from base) 48 to 53 (av. 49.5); three 9 9 , length 437 to 464 (av, 450.3), 
chord of wing 291.5 to 300 (av. 295.6), tail 162 to 171 (av. 167,7), chord of 
culmen 45.5 to 49 (av. 47,2). These agree with the nominate race. A field note of 
interest pertaining to crows concerns their food-finding perception. Carcasses of 
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specimens buried in shallow holes near our camp at Ingolf were well covered 
and the earth tramped down. Nevertheless crows successfully prospected in these 
spots, returning daily to exhume the meat. 

Specimens: 2 Juvenals; 7 adults. 

Paru$ atricapillus. black-capped chickadee. — A fairly common breeding bird 
of the region, from one to seven observed daily at all collecting stations during 
June, with the daily count rising by the end of June when flying young appeared. 
Breeding status was established for Wabigoon (family, June 28, 1937), Savanne 
(family, July 9, 1937), Malachi (July 13 and 19, 1947) and Kenora. Baillie 
and Harrington (1936-37) record the species as breeding at Indian Bay. Sum- 
mer occurrence records available concern White Dog Rapids, Minaki, Dinorwic 
Lake and Dryden. 

In view of the fact that worn plumages can reveal very little with respect to 
racial affinities, discussion of this matter rests largely on winter specimens in the 
R.O.M.Z.P* Three more or less distinctive populations have an influence on the 
black-capped chickadees of western Ontario — P, a. septentrionalis from the west 
and southwest, P. a. anamesus from the north and east, and P. a. atricapillus 
from the south and east* 

Specimens from the more northerly parts of Ontario agree in colour with 
great plains chickadees (P. a, septentrionalis) , but are smaller, corresponding to 
specimens from southern Ontario (P. a. atricapillus) in size. The amount of 
white bordering the tail and flight feathers is intermediate between those races. 
Thus the northern population is precisely as described by Todd (1938), 
slightly differentiated race, intermediate between atricapillus and septentrionalis'\ 
Rand (1948b) has discouraged the recognition of anamesusAike birds since 
‘‘they are apparently restricted to a small area in northern Ontario'' and remarks, 
“to recognize every such area of intergradation would necessitate many other 
names and is impracticable”. In the present case the area cannot be regarded as 
restricted. These slightly paler black-capped chickadees range completely across 
northern Ontario, which extends for more than five hundred miles, and the 
original describer gave an equally extensive range in Quebec. It is a matter of 
interest to note that the area occupied is not geographically intermediate between 
the ranges of the nominate race and P. u. septentrionalis. Since differentiation is 
admittedly slight this population may not deserve nomenclatural recognition, 
but since certain details parallel other cases (chipping sparrow, ruffed grouse) 
these minor facts should not be obscured. The population named P. a, anamesus 
merges with P. a, septentrionalis in northwestern Ontario, north of the area 
here considered, and about on the Ontario-Manitoba line. The range of the 
latter race extends north in the prairie provinces at least to central Manitoba and 
central Saskatchewan, a conclusion somewhat contrary to that of Duvall (1945). 
The nominate race meets with the P. a, anamesus population west of Lake Superior, 
in the region here considered. The po^ibility of detennining a precise inter- 
grading belt between these two populations in Ontario seems remote. This state- 
ment rests on the difficulty of obtaining adequate winter specimens, on the slight 
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degree of didVrenee, and the further eoiupUeatuai resulting from the probability 
that northern populations move south in the autumn, at least during some yt‘ars. 

It is not inappropriate here to give some eonfirmation to the belief that 
northern birds will migrate (‘onsiderable distane<‘s. In the autumn of 1951 there 
was a large flight of eliickadces in southern Ontario, made most conspicuous b\ 
the presence of the boreal chickadee, P. kudsimirm, hut certainly including a 
host of P. (itricapUlus, Information received at the MuscAim from Mrs. Louise 
Lawrence of Rutherglen in the northern part of southern Ontario coneerned 
the flight of P, atricapillxis at that loealil). Pertaining to e\‘ents at her banding 
station, she states that unlianded transients licgan to anive during the first week 
of 8cptemb('rj Df)!. By the 27th these had all passed through the area, thos(‘ 
remaining, about thirty individuals, being local birds whi('h she had banded and 
which remainiid for the winter. Apparently the tiansients wer<‘ ttorihern birds 
which passed over the local and wintering population. Wlum tht‘ flight was at 
its peak and had reached southern counties in lat(‘ October, a scries of spe.cinums 
was secured from Toronto and Hamilton. Several are referable to P. a. anamems^ 
being slightly paler in colour than southern Ontario specimens, but lik(^ them in 
size. I’his evidence indicates that northern chickadees will migrate at least two 
hundred miles south or sotithwest in eastern parts of the province in autumn. 

Measurements of adult, sumnu^r specimens serunxl are as follows: (Ihord of 
wing, eight , 61.5 to 66 (fiv. 64.6); tail, 5B.5 to 64 (av. 62.2). (Ihord of 
wing, three 9 9,61 to (54 (av. 62.5) ; tail (two specimens) each 59. 

Specimens; 5 Juvenals; 11 adults. 

Parus htulwnirus, now,AL curiOKAUKK. Observed rarely at Minaki and at 
Wabigoon in 1937, and (me seen at Sioux Lof>koul in 1947. Found most pUmti- 
fully at Savanne (in I!)37) where from six to fifteen were (jlwrved alnujst daily 
and at Makudii (in 1947). Rrrtaling evidence was secured at Savanne. Summer 
occurrences were reported for the: Kenora area, dlie rae(‘ of the n»gion is P, /o 
hudwnkus (see (Jodfrey, 1951). 

Spe<’imens: 1 Juvenal; 3 adults. 

Sitta vanadmsh. rki>hrkastki> nothatoh. -Found througluMit the region but 
not commonly. The record of Miieoun and Maeoun ( 1909) c<mcerning a set of 
six eggs taken at Rat Portage (-- Kenora) is the only definite breeding evidence 
available. Occasional summer occurrence reports con(‘ern Minaki, Malachi, 
Ingolf, Wabigoon and Dinorwic. Frequent summer occurrences (one to six 
daily) were recorded for Sioux Lookout. 

Specimens: 1 Juvenal; 1 adult. 

(knhhi lamilnms. urown crekkkr.- Not plentiful but gtmerally distributed. 
From one to eight ohstTved on about half the tlays afield at Sioux I.ookout aind 
Malachi. Young of the year were procured at both these stations. RalluT rare 
at WabigcK)n where a recently emerged family of young was noted on July 1, 
1937. Occasional summer occurrence records pertain to Minaki, Dryden, 
Kenora, Shebandowan Lake and Savanne. Race, C\ /. amerkana. 

Specimens: 2 Juvenals; 4 adults* 
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Troglodytes aedon. house wren. — Unevenly distributed through the region; 
mast common about settlements. The largest daily total was recorded at Malachi 
where a total of fifty, adults and young, was recorded on July 24, 1947. Moderate 
numbers were recorded for Ingolf (breeding), Dryden, Wabigoon, and Kenora 
(breeding). Less common at Sioux Lookout, Dinorwic, Shoal Lake (breeding) 
and Indian Bay. The house wren of this region belongs with the race T, a. 
parkmanii. It is of interest to note that specimens in juvenal plumage display 
a paleness of the dorsal area and along the sides and flanks when compared with 
juvenals of related races and are therefore useful taxonomically. 

Specimens: 2 juvenals; 19 adults. 

Troglodytes troglodytes, winter wren. — Sparse!)' and sporadically distributed 
in accord with its rather precise ecological requirements. Noted with the greatest 
regularity at Sioux Lookout where from one to four were recorded on half the 
days spent there, June 21 to July 8. It is rare at Malachi, Wabigoon, Savanne, 
and Kenora. Specimens agree with the eastern form, T, t, hiemalis. 

Specimens: 8 adults. 

T elmatodytes palustris. marsh wren. — Recorded from only three stations in the 
region. Reported as plentiful in the Ontario portion of Indian Bay in 1920. 
A pair was found established in a marsh near Wabigoon in 1937. A superfluous 
nest was found here also, which, it would seem, constitutes circumstantial breed- 
ing evidence. Individuals were noted on two days, July 11 and July 14, at 
Malachi, in 1947. The specimen secured is characteristic of the race T, /;. dis- 
saeptus. 

Specimen: 1 adult. 

Cistothorus platensis. sedge wren. — This wren (C, p, stellaris) is much more 
generally distributed than T, palustris. Recorded on two occasions at Malachi 
in 1947; a small colony (three singing males) near Wabigoon and two observed 
at Savanne in 1937. The species was more common in the Kenora area. Singing 
males observed in three situations between Kenora and Redditt in June, 1949, 
colonies consisting of probably five or six pairs. Not uncommon in summer in the 
Ontario portion of Indian Bay. 

Specimens: 5 adults. 

Dumetella carolinensis, catbird. — Found breeding in the Kenora area (Baillie 
and Harrington, 1936-37) and observed there rarely in 1947 and 1949; and at 
Shoal Lake in 1947. Also a rare inhabitant of the Malachi area in 1947. The 
specimen collected, like two from western Rainy River, is paler ventrally than is 
usual for southern Ontario specimens. 

Specimen: 1 adult. 

Toxostoma rufum, brown thrasher. — Observed rarely at Kenora in summer 
(Paterson). Has been found breeding immediately to the south (Snyder, 1938), 
Turdus migratorius, robin. — Common and widely-distributed, most numerous 
about settlements. Breeding evidence is available for Malachi, Sioux Lookout, 
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IngoK, Dryden, Wahij^oon, Savantir, Shfbaiulowan Lake*, Shoal Lake and 
Kctua'ii, and occurrence records add White I)o|l»‘ Rapids, Minaki, Redditt, 
Dinorwic, AlUe Island and Indian Bay to its sunnner range. 

Specimens secured are characteristic of 7\ m. migratorins. 

Specimens: 2 Juvenals; 7 adults. 

llylodvhla guttata, kkrmit thrush . -The numerical rati<i of the Uylockhln 
thrushes varies somewhat in \'arious sections of th(‘ art‘a here concei’ned. In the 
rock country^ from Malaehi to Ingolf, //. guttata (subsp. faxoni) was most 
common; daily totals varied fnan eight to siKteim. At Wabigoon the species was 
hut slightly in excess of its relative, //. ustulata. At Sioux I^ookout and at Savann(‘ 
this order was reversed, //. guttata being (^b\*iously less plentiful than //. ustulata. 
The reduction of //. guttata eastward is further bonu^ out by the fa<'l that we 
have u(» reports of o<'(Tirrenee for the townships around Dinorwic Lake, For 
Kenora //, guttata is slightly less plentiful than //, ustulata. Available l>reeding 
records include Sioux Lookout, Wabigixai and Minaki (the last mentioned, 
Baillie and Harrington, 193<v 37), Young of the year ( 1937 ) first appeared out 
of the nest on June 19, at Wabigoon. 

Specimens: 2 Juvenals; 5 adults. 

flytocichla ustulata. swainson’h thrush . - Fcjr the region as a whole, this is 
the most plentiful and universally distributed of the three represeiUatix'es of the 
genus in the area. As (Hitlined under the acrcHint imniediutely above, //. ustulata 
vies with //. guttata for predominance and (*xceed.s it in the areas of de<*per soils 
and spruce forests (often six to twelve daily at Sioux Lookotit, Wabig<K>n and 
Savaime). Breeding records arc as folhws: Mala<hi (ytamg of the year) and 
Wabigoon (nest building June 18). SunmuT occurrence records from lr>ralUies 
iit\i rrtciuiontxl previously include Ingoif, Kenora, Dryden, Dinorwic Lak(\ 
Indian Bay, Shoal Iaik<‘ and AlHc Island. Specimens eonfonn with the ra(‘<’ //. //, 
swainsoni. 

Specimens: 1 Juvenal; 7 adults. 

Hylocichla jmcescnis. verry . Not rare at most of the <‘ol!eeting and observa- 
tion stations. Its absence at Savarme is in part attributable to the local lack of 
suitable ecological conditions. Its rarity at Sioux L(K)kout {one on june 29 and 
three on July 5) probably indicates a peripheral reduction. Westward it oecuts 
at Minaki and at Malaehi, where it was olxserved regularly and in appreciable 
numbers (maximum, twelve daily). Southward (Ingolf, Kenora, Wabigomt, 
Dryden, Allie Island atul the C3niario poition of Indian Bay) it occurs regularly 
and not uncommonly. Although summer (>ccurren(‘c in numbers implies a br<*ed- 
ing status, the only specific breeding re<’ords available are for Kenora (Baillit* 
and Harrington, 1936 37) and for Malaehi. Spetitnens eolleeted dearly indi- 
cate that the population of this region represents the race //. /. salkirala. 
Specimens: 1 Juvenal; 8 adults. 

Sialia sialis. blurbird. — Not plentiful but rxrcurs throughout the region. One to 
four were recorded on half the twelve days afield at Ingolf where it was slightly 
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more numerous than at other stations. Found at Malachi, Sioux Lookout, Dinor- 
wic, Wabigoon and Kenora. Old brules and clearings about habitations and 
settlements are the sites usually occupied. Breeds at Kenora (Baillie and Har- 
rington, 1936~“37) . Additional specific breeding records are: An occupied nest in 
a standing stub in a brule at Wabigoon, June 18, 1937; Juvenals collected at 
Malachi. Specimens are characteristic of the nominate race. 

Specimens: 2 juvenals; 4 adults. 

Regulus mtrapa. ooi^den-growned kinglet. — Noted regularly at several of the 
Museum’s collecting stations — Malachi, Sioux Lookout, Wabigoon and Savanne 
— most commonly at the last mentioned place where from tw'o to ten were re- 
corded daily. Also noted at Minaki, Dryden and Kenora. Young recently out of 
the nest were found at Malachi on July 15. Specimens represent the nominate 
race. 

Specimens: 1 juvenal; 3 adults. 

Rcgxdus calendula, ruby-crowned kinglet. — The species (subsp. R. c, calen- 
dula) is somewhat more generally and plentifully distributed in the region than 
R. mtrapa. Regular and plentiful occurrences were recorded at Minaki, Malachi, 
Sioux Lookout, Ingolf, Kenora, Wabigoon and Savanne. Two breeding records 
are available, for Kenora (Baillie and Harrington, 1 936-37), and young of the 
\ear at Malachi. 

Specimens: 1 juvenal; 1 adult. 

Hotiibycilla eedrorum. cedar waxwino. — From twelve to twenty-five individuals 
were recorded daily at most collecting stations, after the flocking season (at 
Malachi, Sioux Lookout, Kenora and Wabigoon), Also plentiful in the Ontario 
portion of Indian Bay, Galt Island, Redditt, Keewatin, Dinorwic, Dryden, 
Upsala and Minaki. Observed still to occur in flocks during the first tw^o weeks 
of June at Ingolf in 1937 and at Shoal Lake in 1949. The earliest available 
breeding record concerns a nest being built on June 18, 1939, in the Dryden 
area. Our latest nesting evidence concerns a well developed but shell-less egg 
found in the oviduct of a female collected and dissected on June 30, 1937, at 
Wabigoon. Baillie and Harrington (1936-37) record the species breeding at 
Kenora. 

Specimens: 9 adults. 

Sturnus vulgaris, starling. — Although the Museum's first field party in this 
region (summer of 1937) did not observe the starling, its initial appearance 
there had been noticed slightly earlier by Mr. Paterson w^ho communicated the 
following to the writer: “During a cold period of last winter, 1935-36, a pair of 
starlings took shelter on a southern slope at Kenora and stayed for about two 
weeks.” The species was well established at Murillo in 1937 which place is‘ just 
outside the area here concerned, and it had been found in the Port Arthur-Fort 
William area since the winter of 1930—31 (Dear, 1940). By 1947 the starling 
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was obsmvd at Kcnora in mnnbiTs (twenty, o-n June 19) and from (>n<; tcj 
twtaUy-fivc were observed daily, at Malaehl and Sionx Lookont that yt‘ar. The 
species is rather restricted to ek‘ariiyt»s, particularly s<‘ttletm*nts. Idrst appearaiiet‘s 
of )‘oiing starlings out of the nest were recorded for Kenora on June 15 ht 1947 
and June 13 in 1949, 

f ireo ftavilrons. yellow-throated vireo.'- -One was observ(‘cl on (Jait [shmd 
in Shoal Lake on June 15, 1949; ont* at l’hundt‘r Lake, between Dryden and 
Wabigocm, in August, 1939; and the speei(‘s was oiut ol)s<‘rved at Kenora during 
earh' sinnmt‘r, though th(‘ details are not available. 

Sp<‘einien: 1 adult. 

I nro soliiariiLw solitary virko. Fairly eonnnon and wick'K distribute<l. Olv 
serration lists made at lng<^lf, Wabig(K»n, Savanne, Malaehi and Sioux Lo(4out 
record from one to eight nearly every day. Also noted at Minaki. Race, F. .v. 
uditarhis. 

Speca'mens: 8 adults, 

Vireo olimems, RKi>-EYja) virko.- -B y far the most eommoii and g<*nt‘r«irlly dis- 
tributed vireo and one of the most plentiful species of birds in tht‘ region. Daily 
totals for the species at the sc\'eral collecting stations range up to fifty (Malaehi, 
July 16, 1947); the lowTst at Savanne (maximum twelve). (General .statements 
of prevalence in summer ecaieern Indian Bay, Galt Island, Kenm‘a, Sheban- 
dowan Lake, Dryden, Dinorwic, Minaki and While Dog Rapids, Scnne indica- 
tion of the nesting period is c'oiiveyed by twm available not(‘s: One eoiu'crns 
nest building on June 18 at Kenora in ikU) and the (Jther a nest witii an in- 
complete complement of fresh eggs (two) at Walngoini on June 17, 19‘37. 'Two 
other definite hre<‘ding records are available, <me at Diydtm on June *37, I!b39, 
and the other at Mahiehi on June 2H, 1947, the latter a nest taih tluve IVti from 
tin* ground in a paper birch sapling. 

Specimens; 5 adults, 

r/m> philaddpkicus, muLADELmuA vireo. Rather starce but observed ocia- 
sionally at Ingolf and Wabigoon in 1937, and at Mahu’hi and Sionx Lookout 
in 1947. The species was observed on more than 25 (/r of the eighteen days 
afitdd at the latter place, with a maximum of eight n‘corded on July 5. 
Specimens: 4 adults. 

f hro WARBi.iNG VIREO,' * Rare and most apt to occur about settlements 

in the more southern sections. Ha.s been observed at Kenora in summ<*r 
(Paterson), The nearest actual eolleeted specimen, so far as the writer is awan‘, 
was taken at Indian Bay (Shoal Lake) in Manitoba, sonu^ thirty inih^s south- 
west of Kenora. 

Mniotilta vnruL black and white warbler. Fairly common and generally 
distributed; seventh among the twenty-three spcu'ies of summer resident warblers 
found in the region. Observed at Minaki, Malaehi, Redditt, Sioux Lookout, 
Ingolf, Kenora, Dryden, Wabigoon, Dinorwic, the Ontario portion of Indian 
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Ba\', Galt Island and Allie Island. The largest daily total (two observers) was 
enght, on two occasions, at Ingolf in 1937. The species was comparatively rare 
at Savanne where the forest was largely black spruce. Baillie and Harrington 
(1936-37) give breeding records for Kenora and the Ontario portion of Indian 
Bay of Shoal Lake. 

Specimens: 3 adults. 

Vermivora peicgrina. Tennessee warbler. — Primarily a bird of the black spruce 
country producing an interrupted distribution but rated ninth in frequency 
among the warblers for the region as a whole. Commonly observed at Savanne 
in 1937 and at Sioux Lookout and Malachi in 1947. Observed occasionally in 
the Kenora area and in the Shoal Lake region. 

Specimens: 3 adults. 

Vermivora celata. orange-crowned warbler. — A transient which is included 
here on the basis of one observed at Minaki (Cartwright) on August 16, 1937. 

%\>rmwora ruficapilla. Nashville warbler. — The most common of the twenty- 
three species of summer resident warblers recorded for the region, and it is 
widely distributed. Daily counts of from eight to twelve were frequent at Museum 
camps, with daily totals ranging from fifteen to thirty at Ingolf and Malachi. 
It occupies the more open forests including the black spruce forest, in fact, edge 
conditions generally. Young out of the nest were first observed on July 1, 1937, 
at Wabigoon, but young still in the nest were found there on July 9. The nominate 
race occurs in the region. 

Specimens: 2 Juvenals; 4 adults. 

Panda americana, parula warbler. — Rare, contesting the position of rarest 
summer resident warbler of the region with the Cape May warbler or the black- 
throated blue warbler. One was collected at Malachi (P. a. pusilla). 

Specimen : 1 adult. 

Dendroica petechia, yeli.ow warbler. — Fairly common but rather sporadic 
with a rating of tenth among the twenty-three species of summer resident 
warblers. Most plentiful at Ingolf, Kenora and Malachi; somewhat less numerous 
at Sioux Lookout. A few were recorded at Wabigoon, the Ontario portion of 
Indian Bay, Galt Island and at Dryden, A newly completed nest found at Kenora 
on June 15, 1947, was four feet from the ground in a gooseberry shrub. Breeding 
also established for Malachi. The yellow warbler of this region is referable to 
the nominate race. 

Specimens: 1 Juvenal; 5 adults. 

Dendroica magnolia, magnolia warbler. — Common in the mixed evergreen 
forest of the region, rated sixth in point of numbers among the twenty-three 
summer resident warblers. Most numerous at Sioux Lookout and Wabigoon 
though regular and about as frequent at Malachi, Ingolf and Kenora. Observed 
also at Minaki and Redditt. 

Specimens: 5 adults. 
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Dendio'un capk may wahuusK. A n’prcsciilalivr was idrtUifu^d at 

l)in(HAvir Lake in earlv )unt\ l^MC), and two were stm at Si<aix Lookout on 
July ih 1947. 

Speeimen: 1 adult. 

Dendroifa <Y/erttM'eenw uUACK-THUOA'rF.n iu.uk warblku. A rare smuiuer resi- 
dent. A specimen w’as secured on June* 17, 1947, at Wahigooti (/). c\ vavru- 
hw'cens) and an individual observed on July 1 at th(‘ same plate. Oeeurrenee 
reports nearest to thc^ n‘gion are those of Rowan (lfJ‘Jl2a) ft)r the Manitoba 
portion of Indian Bay and Dear ( 1940) for Thunder Bay, Lak<‘ Supcaitax 
Speeimem: 1 adult. 

Dendroira coronals. MYierLK waubi.kk. V^‘ry eoinnion, rated second most ctnn- 
inon of the twenty-three spt?eies of summer rc‘sident warlders. Daily totals of 
from a dozen to forty individuals w<‘re fr<‘({uent at Malachi, Sioux 1/ookout, 
IngolL Wablgoon and Savaime. Reported as a eomnion bird at Kenora when* it 
breeds {Baillie and Harringltm, 1986 87). Additional bret*din,t» records wen* 
established at Wabigoon, Sioux landvout and Malachi. Sinnmer rjcc urrenee re- 
ported for Minaki. Specimens are characteristic of the iniminate ra(‘(*. 
Specimens: 6 Juvenals; 6 adults. 

Dendroica vhem, bi.aok-thkoatki) (utKKN W'akiu.kk. Sporadic in oi'eurrenee 
and rated fourteenth in frecjuenc) among the summer resident wai'biers of the 
region. Most plentiful in the tnixed vwr^ivm forest at Sioux Lookout wlu‘re 
from one to ten w<*re observed diiily* It was n<*xi most fn‘qtn*ntly observed at 
Kcaiora. Found rarelv at MalaehL Wabigoon and Savantuv Specimens are 
dmraeteristir of the nominate* race*. 

Spec'imens: .8 adults, 

Dendroira [asra, in.AOKBUKNiAN waiuu.kk, (lominon and generalh distnl)ut(‘d. 
Fifth in point of uuinb(*rs dnnpared with all sutntuer n‘sidt‘nt warblers; tw<» to 
ten daily at Malac'hi: two to twenty at Sioux Locjkout; one to twt*lve at Ingolf; 
two to fifteen at Wabigoon; one to eight at Savaniu*. Reported as frequent or 
present at Minaki, Kenora, Dry'den, Galt Island and F<*lilirFs Island. Yotmg of 
the year being fed by parents were obsert'ed at Savanne <ai July B, 1987 ; parents 
feeding young at Kenora in August, 1948; and a Juvenal was collected at 
Malachi. 

Specimens: 2 Juvenals; 6 adults. 

Dendroica pensylvanka, chrstnut-sidko warblkr.- Eighth in point of num- 
bers among the summer resident warblers. Two to fifteen daily at fngolf; one to 
eight daily at Wabigoon; one to five daily at Malachi; one to three: daily at 
Sioux L(k>kout; ‘"abundant'' at Indian Bay; common at Kenora; frequent at 
Redditt, Allte Island and Galt Island; present at Dinorwic I^ake, Minaki and 
Shebandowan Lake. Spexific breeding evidence is available from Kenora (Baillie 
and Harrington^ 1936-37). 

Specimens: 6 adults. 
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Dendroica rastanea. bay-breastrd warbler. — Local; unco-mmon for the region 
as a whole; rated elc\'enth among the twenty-three summer resident species of 
warblers found in the region. Its sporadic occurrence is apparently brought about 
by its preference for mature coniferous forests especially white spruce. Found 
regularly (three to twelve daily) at Sioux Lookout. Occurrence of this warbler 
in appreciable numbers, anci breeding, has been reported from immediately 
south of the area covered by this report (Snyder, 1938). 

Specimens: 2 adults. 

Dendroica striata, black-poll warbler. — A transient which may occur rarely 
daring* the summer period. Observed on Echlin’s Island (E. Keighley) in August, 
1938. An August transient has been reported for the region immediately to the 
south (Snyder, 1938). 

Dendroica pin us. pine warbler. — Scarce, sporadically distributed and asso- 
ciated with the pine country. Rated eighteenth in point of numbers among the 
twenty-three summer resident warblers. One to four noted on approximately 
half the days afield at Malachi in 1947; observed on two occasions at Ingolf in 
1937; noted occasionally in 1947 and 1949 at Kenora; identified on Echlin^s 
Island in August, 1930, Race, D. p. pinus. 

Specimens: 8 adults. 

Dendroica pahnarum. palm warbler. — Of particular interest was the observa- 
tion that this species is found in two distinct types of habitat, namely, in dry 
forests of jack pine (both park-like situations of moderately mature trees, and 
dense stands of young trees) and in wet black spruce bogs, usually of an open 
nature. Common in the sparse jack pine on rock at Ingolf; found in the same 
habitat at Malachi but also in spruce bogs there; occurred sparingly in both 
dense young jack pine and in sparse black spruce at Wabigoon; scarce but present 
in sparse black spruce at Sioux Lookout; fairly common in the black spruce at 
Savanne; and occurs at Kenora. For the region as a whole the palm warbler rates 
thirteenth among the twenty-three summer resident warblers. Breeding records 
were established for Wabigoon, Savanne and Malachi and reported for the 
Ontario portion of Indian Bay, Variation in the song of this species was noticed. 
In addition to the usual short, simple musical trill, males apparently on nesting 
territory rendered a loud, rolling “weet, weet, weet, weet, weet”, with a machine- 
like rhythm and a rattle-like quality. The race of the region is D. p. palmarum. 
Specimens: 2 juvenals; 7 adults. 

Seiurus aurocapillus. oven-bird. — Common and widely distributed though found 
largely in the deciduous or mixed forest habitat. Rates third in point of numbers 
among the twenty-three summer resident warblers, exceeded only by the Nash- 
ville and myrtle warblers. The species was listed daily in numbers up to a dozen 
or fifteen at Malachi, Sioux Lookout, Ingolf and Wabigoon. It was less plentiful 
at Savanne. Other records available show it to be common at Kenora and fre- 
quent in Southworth and Hartman Townships of the Dinorwic Lake area. 
Breeding records are available for Malachi; Ingolf (newly completed nest beneath 
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ij pfjplar-binh stantl, Juiu* \Vahi,i>{M>n {ivvo lU'sIs, <‘a(‘h with hnir young, 
June 'il ) ; Hartman 'Township, Dinorwi(* area, nest and four eggs, July h'l ; and 
Kenora. Specinirns secured are ehararteristie (d‘ the noniinati* race. 

Sp(‘eiinens: 1 4 adults. 

SvimiLs nor^ehorftcnisis, northkrk WATER-TURtisH. -Sc'arcc' for the region a.s 
a whole, rating seventeenth in point <4 numbers anumg the sumtuer resident 
warblers. Most frequently found in areas when* the* soil is r(‘lati\’cd\ deep and 
wlu're swamps and mixed woods exist. At Kenora, a pair (^hs<‘rved on June 8, 
and one on June Hi, 1947; one on June 1, HH9. One to four were observed (hi 
one-third of the days afu'ld at Sioux Lookrait (in 1?M7) and a similar status 
prevailed at Wabigoon fin 1987). Occurs at Savnnne and Minaki. A bnauling 
record for the Ontario portion of Indian Bay is rt‘eord<‘d ( Baillic* and Harringt<ai, 
198() !i7). Specimens secured are provisionally rc‘f<‘rred to the rac'e .V. v, notahilis. 
I’he dorsal ecdour is not strikingly grey but wntral \ellow is dilute. 

Spt^eimens: 3 adults. 

Ojwrornis aifilis. c:iaxN KOTicurr warhi.kr. I'hough rated as low as sixteenth 
among the summer resident war()lers, the [population of this sjH'cies is probably 
as dense as in any area of similar size in Ontario. I'rom raie to eiglit were observi‘d 
almost daily at Ingolf, It was rare at WabigfHpn but thr<‘e were reecaxltHi there 
on June 30, 1937. Three were recorded at Savatme (July 8, 1937) aud tliree at 
Siotix ]/K)koul (two June 23 and one June 24, 1947). At Malac hi one was seen 
on July 14, two on July 15, one on July 17 and two on July Hh 1947. Three 
wen* (pbs(‘rved in the Kenora area hetwec’u June ^ and 10, 194!h The specaes 
appears to he strirlly a l)ird of tlte black sjpruee habitat, preferring those areas 
wher<‘ th<* trcH's air well d(*veh^ped but thi* stand not dcuiscs 
Specimens; 7 adults. 

Opcmmih phMadelphia. mournunc; w'arhlkh. (lomnion, oecurriirg in <4eanngs 
and edge tamditions throughout the region; rated fourth ainong the smnm<*r resi- 
dent warblei's and ex<'eede<I in numbers only by the* Nashville wiirbler, myrtle 
warbler and oven-bird. However, its riumerieHl status was only slightly in excess 
of the blackbnrnian and magnolia warblers. Local re<'frrds are as follows: 'FhnT 
to twelve daily at Malachi; one to ten daily at Sioux I.<K>kout; two to fifteen 
daily at Ingolf; one to twelve daih' at Wahigeron; one to st'ven daily at Savanne. 
Found regularly and plentifully at Kenora, Redditt, Southworth and Hartman 
Townships of the Dinorwie area, and listed for Minaki. A female <*olleetecl on 
July 17 at Malachi shows a peculiar pigment defieieney. Absence dark pig* 
Ttient in an area on the* bn‘ast prodtic’cs a whitish spfg instead of the norrtial gray 
cohrur; on the sitles and back of the crown the feathers an^ pure white. On the 
right side of the back there is a spot of dear yellow, approximating one-quarter 
inch in diameter; dark pigment which normally combines with )'ellow pigment 
and renders the back feathers green is deficierjt. 

Specimens; 7 adults. 
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Cicothlypis irichas. Maryland yellow-throat. — Twelfth among the summer 
resident warblers, consequently it is regarded as rather uncommon for the region 
as a whole and approximates the frequency of the bay-breasted, palm and 
black-throated green warblers. Its rarity at Wabigoon, Savanne and Sioux Look- 
out (one to three occasionally) is interpreted as a peripheral reduction north- 
eastward in the region. It was noted rather plentifully at Malachi (two to eight 
nearly every day), Ingolf (two to six nearly every day), Kenora and the Ontario 
portion of Indian Bay, 

Comparisons of male specimens with comparable material from eastern and 
southern Ontario show that the birds from the west are slightly brighter green 
dorsal!}'. The pale band on the forehead is wider and more nearly white, on the 
a\*crage. The yellow of the throat is near to “wax yellow’”. The majority show 
an extension of yellow posteriorly on the ventral surface which does not charac- 
terize the appearance of most eastern specimens. Six adult males average 54.7 mm. 
in chord of wing (min. 52.2; max. 57.1). In all the colour characters these 
specimens show affinities toward specimens from Manitoba and further west, 
and it is obvious that population contact is in that direction since the species is 
w'anting or extremely rare eastward north of the Great Lakes. With the reserva- 
tion that these specimens are not characterized by their greyness but rather by a 
degree of richness and extensiveness of yellow as compared with eastern birds, 
the series is referred to the northern prairie race, G. t, campicola of Behle and 
Aldrich (1947). 

Specimens: 8 adults. 

Wilwnia pusilla, Wilson's warbler. — Scarce; rated twentieth in point of num- 
b(‘rs among the summer resident warblers. Occurrence was noted only at north- 
easterly stations which is consistent with the known boreal range of the species 
and correlated with ecological conditions of the region. The swampy willow and 
alder swales and .scrubby swamps which it occupies are less numerous and ex- 
tensive in the shallow-soiled, rock country of southern and western sections. Two 
were observed at Savanne on July 13, and one on July 15. At Sioux Lookout 
four were noted on July 4 and two on the following day. Specimens collected are 
characteristic of the nominate race. 

Specimens: 3 adults. 

Wilso 7 iia canadensis. Canada warbler. — Rather uncommon but widely dis- 
tributed ; rated fifteenth among the summer resident warblers. One to four were 
observed daily at Sioux Lookout and one to six at Ingolf. Observed irregularly 
at Wabigoon; scarce at Malachi. 

Specimens: 4 adults. 

Setophaga ruticilla. redstart. — ^Its population for the region as a whole must 
be rated as sparse, ranking nineteenth among the twenty-three summer resident 
warblers. A total of five was observed at Sioux Lookout; eight at Wabigoon; 
three at Malachi; and one at Ingolf. A few. were reported for Kenora. Allie 
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Island, m>rtiu*rn sections of Shoal Lake, and Minaki. Plentiful in the Ontario 
section of Indian Ba>» 

(Icmccrning geographical variation of the redstart, two races a.rt^ i'urrentJy 
recognized by authorities. Ob<‘rholser (19BB) original!} diUVrenliated tht' birds 
of the northwestern parts of Canada (and the western United States) from 
those of the east on the basis of (males) “smaller size, smaller orange or yellow 
wing-spot"'; (females) also smaller size, and “paler, more grayish, less (‘on- 
spieuously (dic’aceous, upper surface"". Later, Burleigh and Ptiers (1948) recog- 
nized that this form ranged throughout the north, extending acr<KSs tin* continent 
from British Columbia to Newfoundland. The} defintal tin* race as ff>llows: 
“Males are readily distinguished from tlu* nominate rare, represented by bri'eding 
birds of the eastern United States, by their smaller nn‘asurements, anti by the 
noticeably vsmaller orange speculum. Females and sub-adult inah^s are even more 
distinct, the upper parts being grayish rather than (»liv<* green, atid the v(‘llow 
speculum so reduced that in many castes only a faint trace of yt'llow is visible"". 
Still more recently Wetmore (1949) reviewed tin* subject and slates that “adult 
males from the far north and the far south, and from eastern and western 
localities may not he distinguished with certaint}' on any character, or combina- 
tion of characters. . . . Size, within the usual limits (rf individual variation, is 
identical in the*, various areas. . . . 'Phere seettis to bt* a temi<‘ncy for nn«T birds 
to have a redin'ed wing spot in the north . . . [hut adult males ] may not b<‘ 
separated geographically on any tnmehant characters."' Females “from the north 
are slightly darker above, while those from the south are faintly lightiu' gray 
and slight!} more greenish"'. He recognized a similar distinetiott between sub- 
adult males from the two areas. I'hen* is then, agreement that two populations 
slnmkl be recognized and their is no disagreement as to the names to be applied, 
S. r. rutu'itla (Linnaeus) for the soiiiheast with the type hicality in Virginia, and 
A’, r. tricoUmi (Muller) f<a* the northern and northwestern population, witli a 
type locality in Cayene, French Cuiana (winter). Disagreement aris<\s only with 
respect to the eharaclers on which the two forms are distinguished. Admittedly 
the speemu'u material at hand cannot resolve the matter but should eontribute 
tf>ward that end. Twenty-four adult males (‘ollected in Ontarifj InUweim jinn* 1 
and July 23, in central 1 "emiskaming, Sudbury and Algoma Districts, north and 
west through (lochranc, Thunder Bay and Kenora Districts including the 
Patricia portion of the latter, an^ compared in the table below with eight adult 
males taken between June 1 1 and July 15 in Prince Edward, Ym'k, Norfolk and 
Essex Counties. Specimens from intervening areas were excluded although it 
seems evident that a fairly sharp division of the two populations may be made 
through the northern part of southern Ontario (G(*orgian Bay to Mattawa). A 
complete complement of measurements was not available for every Hpecimen. 
Total length, wingspread (in mm.) and weight (in gm.) measurements were 
taken by collectors. The others were made by the writer from sptximens. The 
number of measurements for each feature is indicated in parentheses; this is 
followed by the minimum and the maximum. The arithmetic mean, together 
with its standard error when calculated, is in brackets. 
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Northern 

c?cr 


Southern 

cfcj" 



Chord 
ol wing 

'iail 

Expnsed 

culmen 

Width of 
beak at 
nostril 

Wingspread 

Weight 

(24) 

(24) 

(21) 

(24> 

(21) 

(14) 

(6) 

122-137 

58.0-63.2 

oO-.'iO 

7-9.5 

3.3-4.5 

183-193 

7.5-8.2 

[129±1.7| 

16l=h.23] 

153.21 

18.41 

[4.1] 

186.6 

[8] 

(5.) 

(8) 

(8) 

(8) 

(8) 

(11 

(1) 

127-137 

62-57.0 

51-61.5 

8-9 

4-4.0 

191 

8 

[I33±2.2i 

[(i4,8±.7r)| 

I.55..51 

[8.8] 

14.41 




All measurements indicate a trend toward larger size of adult males in the 
south. Total length, for example, shows an observed average difference of 
4 millimetres (SE of the difference, 3.4). More significant is the wing measure- 
ment with an observed difference of 3.8 millimetres between the averages of 
the two populations (SE of the difference, .59). Although the wing of the 
northern Ontario population shows only about a 6% smaller size the character 
appears constant. 

With respect to colour, adult males from central and northern Ontario tend 
toward an increase of black in their plumage. This results in some reduction of 
the orange speculum and on the average black extends further posteriorly on the 
sides of the ventral surface, usually as a broken, not a solid, pattern. 

Yearling males and females from the north show a reduction in the yellow 
speculum, on the average, in some to the point of virtual concealment, but this 
should be worked out quantitatively with a larger series than is available. The 
series is inadequate for comment with respect to dorsal tone and colour of yearling 
males and adult females, W^estem Ontario specimens agree with the northern 
population in size. The evidence presented supports the racial definition of 
Burleigh and Peters {op, cit,) but does not greatly strengthen the case for nomen- 
clatural recognition. 

Specimens: 1 subadult; 3 adults. 

Passer domesticus, house sparrow. — Restricted to settlements where it nests 
about, man-made structures in summer and manages to survive in winter. 
Numerically the species is found in direct ratio to the size of the human com- 
munity. Approximately a dozen pairs were established at both Ingolf (where 
they nested about the railway water tank, etc.) and at Wabigoon. Twice that 
number was observed daily at Kenora in 1947 and 1949 (first young out of nest 
on June 7, 1949). Small populations were established at Redditt, Upsala, Sioux 
Lookout and Malachi. 

Specimens: 2 adults. 

Sturnella neglecta, western meadowlark. — Scarce in the region as a whole, 
probably largely because of the small proportions of suitable terrain. At least 
three singing males were heard in the farm country around Dryden on June 28, 
1937. A rare summer resident in the Kenora area. 
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Xanthocephalus xanthocephalus, yellow-headed blackbird. — Observed once in 
summer (Paterson) at QuibelL There are occurrence records in this latitude at 
this season as far east as Lake Nipigon (Snyder, 1928). 

Agelaius phoeniceus. red-wing. — Colonies are scattered through the region in 
accord with the occurrence of marsh habitat. The species was ranked as common 
at Malachi (breeding), Sioux Lookout (breeding), Ingolf (breeding), Kenora 
(“breeds’’), Redditt (breeding), Dryden, Wabigoon (breeding), Dinorwic, Allie 
Island and Indian Bay, one or more colonies being established at all these 
places. Smaller colonies were found at Savanne, Sultana Island and Thompson’s 
Island. The race of this region is A. p, arctolegus. 

Specimens: 2 juvenals; 19 adults. 

Icterus galbula, Baltimore oriole. — Not a wilderness bird, choosing the vicinity 
of habitations and otherwise sporadic in occurrence. Heard at Ingolf on June 8 
and 9, 1937 but they were apparently transient. Three recorded at Malachi on 
Jnly 11; four on July 14 and again on July 16, 1949. Known to nest at that 
station. Has occurred at Kenora, where it has been known to breed, since 1929. 
Recorded at Redditt. 

Specimens: 2 juvenals; 5 adults. 

Euphagus carolinus. rusty blackbird. — On July 8, 1937, a total of twenty-two 
representatives of this species was discovered along the alder-grown banks of a 
sluggish tributary of the Savanne River. Juvenal birds recently out of the nest 
were included. A few were subsequently observed (July 10 and 13, 1937) in this 
same place. Approximately twenty-five birds, including immaturcs, were ob- 
served between August 17 and 19, 1952, at Perrault Falls and Perrault Lake. 
The species occurs in summer sporadically northward and eastward in the 
province, but it was not recorded for southern Thunder Bay by Dear ( 1S)40), in 
western Rainy River District (Synder, 1938), nor was it proven to breed 
in Minnesota (Roberts, 1932). 

Specimens: 3 juvenals; 3 adults. 

Quiscalus quiscula, crackle. — Rather generally distributed and not uncommon, 
nesting in evergreens about settlements and in marshy and shore areas in more 
isolated situations. It was regular and very numerous at Malachi (10 to 35 
daily) ; common at Sioux Lookout (2 to 25, almost daily) ; regularly and fairly 
common at Ingolf ( 1 to 12 daily) ; common at Wabigoon ( 10 to 30 daily) ; and 
fairly common at Savanne (2 to 10 nearly every day). Reports indicate it is 
common in the Kenora area, through the northern portions of Shoal Lake, and 
at Redditt, and frequent in the Dryden area, at Dinorwic, and in Southworth 
and Hartman Townships, Specific breeding records are: Nest twenty feet up 
on a horizontal limb of a spruce at Kenora, May 26, 1949; parent carrying 
nestling excreta from nest situated in low vegetation in a marsh at Ingolf on 
June 10; two nests, three and four eggs respectively, at Wabigoon on June 28; 
and parents with young at Shebandowan Lake. The race of this region is Q. q* 
versicolor. ' 

Specimens: 9 adults. 
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Molothrus ater. gowbird. — Common in the southern and western part of the 
region with which we are here concerned but becoming rare eastward. The range 
of the species is interrupted across Ontario, the populations east and west of the 
Great Lakes having no regular contact north of that body of water. From two 
to fifteen were listed daily at Malachi; eight to twenty daily at Ingolf; one to 
twenty-five daily at Kenora; found plentifully in the Ontario portion of Indian 
Bay; and from one to nine were recorded daily at Wabigoon. It was rare at 
Sioux Lookout (one on June 29, four on July 4, and one on July 9) and noted 
rarely at Dinorwic Lake. At Ingolf it was estimated that males outnumbered 
females two to one. The common utterances of the cowbird in this section of the 
province differed from those heard in the east. A common sound, often pro- 
duced in flight, was a ‘'wisp-sputter-r-r-r’\ They also uttered the phrase, '‘oh- 
keedoke’', accented on the first syllable. The population of the region represents 
an eastern extension of the race M, a. artemisiae. 

Specimens; 18 adults. 

Piranga olivacea. scarlet tanager. — Found sporadically in mixed forest 
throughout the region. Occasionally observed in the northern Shoal Lake area, 
at Kenora, and in Southworth Township of the Dinorwic area. From one to four 
•were observed at Ingolf almost daily; one to seven fairly regularly at Malachi; 
one to three occasionally at Wabigoon; and rarely at Sioux Lookout (one, July 3 
and one, July 8). An adult male in fall plumage was observed on August 18, 
1952, ten miles south of Perrault Falls. These records indicate a diminution of 
numbers northeastward. A male specimen collected at Ingolf displayed a colour 
deficiency, the body feathers being nearer orange than scarlet. Our only definite 
breeding record is for Malachi. 

Specimens: 1 juvenal; 13 adults. 

Pheucticus ludovicianus. rose-breasted grosbeak. — A bird of the mixed forest 
and therefore its local distribution is governed somewhat by prevailing ecological 
conditions but geographically its numbers diminish northeastward. Not uncom- 
mon at Kenora; from two to six observed daily at Ingolf; one to nine daily at 
Malachi; one to six on half the days afield at Wabigoon; and noted on two 
occasions (one, July 7 and two, July 9) at Sioux Lookout; rare at Dinorwic Lake 
and Southworth Township; and immediately south of Perrault Falls. 

Specimens: 3 Juvenals; 14 adults. 

[Guiraca caerulea. blue grosbeak. — The inclusion of this species is based entirely 
on a published sight record (Marvel, 1950) of a male in adult plumage observed 
on June 25, 1949, at Cliff Lake. This record must be considered hypothetic for 
the present. There is no occurrence substantiated by a specimen for the whole 
of Ontario and, so far avS is known, none for the neighbouring province (Mani- 
toba) or states (Minnesota and Michigan). The western race of the species 
normally occurs in western Iowa and the eastern race occurs in southern Illinois 
and Indiana. Occasional stragglers have been reported from southern Wisconsin. 
The northern range boundary as described may well be breached at any period 
or place but extralimital extensions which involve the addition of a species new 
to a province should be supported by a collected specimen.] 
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Passerina cyanea. indigo bunting. — Two occurrences are as follows: One found 
[dead] at Sioux Lookout in June (Baillie and Harrington, 1936“"37) and a pair 
found established in a sunny thicket along a road through mixed woods near 
Wabigoon on June 22, 1937. Circumstances such as the date, the situation, the 
behaviour of the pair and the enlarged gonads of the male all support the sup- 
position that this was a breeding pair. Dear (1940) records this species as a rare 
but regular summer resident of the Fort William-Port Arthur region. 

Specimen: 1 adult. 

Hesperiphona vespertina. evening grosbeak. — A number of summer occurrences 
for the region are given chronologically, together with such evidence of breeding 
as is available: Present and bred at Indian Bay in 1920; numbers observed at 
Long Pine Lake (near Ingolf) on July 3, 1920; Hales (1927) records having 
observed the species at Minaki in July [prior to 1923]; not uncommon and bred 
in the Kenora region in 1931 (Baillie and Harrington, 1936-37); noted eveiy 
day between August 14 and 17, 1937, at Minaki, groups totalling up to nine, 
and on August 16 adults were seen feeding young; one observed at Sioux Look- 
out on July 1, and one at Malachi on July 26 in 1947; pairs observed on two 
occasions at Kenora during the latter part of June, 1947, and from one to five 
on three days during early June, 1949. 

Carpodacus purpureus. purple finch. — Observed daily at Malachi (maximum, 
15) where it breeds; Sioux Lookout (maximum, 8); Ingolf (maximum, 12); 
Wabigoon (maximum, 8); Savanne (maximum, 8). Present at Kenora (adults 
with young August 10, 1943), Allie Island, Dryden, and the Ontario portion of 
Indian Bay, Specimens do not differ from the nominate race. 

Specimens: 1 juvenal; 7 adults. 

Pinicola enucleator. pine grosbeak. — One observed at Sioux Lookout on June 
24, 1947, and another in early June, 1940, at Dinorwic Lake. 

Spinus pinus, pine siskin.— Observed with regularity but with great variation 
as to numbers at Malachi (three to fifty daily) ; Sioux Lookout (two to twenty- 
five) ; Ingolf (two to forty-seven) ; and Savanne (four to eighteen). Noted rarely 
at Wabigoon (two, June 25 and one, June 30) ; Kenora (one to six). Observed 
in the northern Shoal Lake area. Breeding evidence is available for Kenora and 
Savanne. The nominate race is represented in the region. 

Specimens: 1 juvenal; 6 adults. 

Spinus tristis, American goldfinch. — Occurs throughout the region, but more 
frequent about clearings, settlements and open forest situations; most plentifully 
in western sections. At Malachi, three to fifteen were recorded daily; one to eight, 
fairly regularly at Sioux Lookout; four to fifteen daily at Ingolf (pairing by 
June 12 in 1937) ; one to ten daily at Wabigoon; observed twice (two July 7 
and one July 9) at Savanne, Fairly common in the Kenora area where it breeds 
-pairing by June 10 in 1949) . Observed in the Dryden area and Redditt. 
'‘^^^goldfinch of this region shows a tendency toward the western race: The 
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yellow of the niajority of males is purer than is displayed by eastern birds; the 
white pattern on the tail and wings is more extensh'e on the average; and there 
is a tendency for the black cap to extend farther posteriorly. Females are slightly 
brighter in colour than eastern birds. In size, representatives of this population 
correspond more closely to eastern birds. It seems best to consider the population 
intermediate between the nominate race and S, pallidus with the comment that 
in the series collected those from farthest west, at Ingolf, are most like 5. t, pallidus 
in colour, and on the same basis those from Sioux Lookout could be referred to 
as S. tristis. The average measurements of eight of the male specimens listed 
below, are — length, 124.3; chord of wing, 71.6; tail, 47; exposed culmen, 10; 
weight, 13.1 gms. 

Specimens: 16 adults. 

Loxia curvirostra. crossbill, — Flocks of from four to twenty were encountered 
daily from July 24 to August 6 in 1947, at Malachi. Not rare as a summer resi- 
dent in the Kenora area. Both of the localities mentioned are essentially pine 
country. Average measurements of six adult males are: Length, 155.8; wing- 
spread, 275.6; chord of wing, 90.1; tail, 54.6; chord of bill from anterior of 
nostril, 14.4; depth of bill at nostril, 9; weight, 31.8 gms. Their red colour tends 
strongly toward orange. These specimens agree closely with the form L. c, sitkensis 
as originally described. 

Specimens: 6 adults. 

Loxia leucoptera. white-winged crossbill. — Met with only in the spruce 
country at Savanne where individuals and small flocks were noted daily during 
the second week of July, 1937. 

Passerculus sandwichensis\ savannah sparrow. — Rare at Malachi; regular 
and fairly numerous at Sioux Lookout (one to nine daily) ; common at Wabigoon 
(two to fifteen daily) ; regular and not uncommon at Savanne (one to six daily) ; 
fairly common in the Kenora area; listed for Hartman Township of the Dinorwic 
region and for the Drydcn area; and fairly general distribution in the Ontario 
portion of the Indian Bay region. A nest and four eggs was found on June 21, 
1937 at Wabigoon (Baillie and Harrington, 1936-37). It is of interest to note 
that this species is frequently found about the margins of bog lakes in this region. 
The race of the region is P. s, oblitus (Peters and Griscom, 1938). 

Specimens: 23 adults. 

Passerherbulus caudacutus. Leconte’s sparrow. — It is difficult to estimate the 
numerical and distributional status of an inconspicuous species such as this, but 
on available evidence it does not occur in the rock country and it is rare and 
local elsewhere. On June 26, 1937, near Wabigoon, in a small slough character- 
ized by clumps and tufts of grasses or sedges, an area of not more than half an 
acre within an extensive meadow, a singing male was observed. The bird uttered 
what was apparently an alarm note, “tilloc” as it flew. A singing male was ob- 
served in a low, grassy area west of the town of Sioux Lookout on June 29, 1947. 
Specimen: 1 adult. 
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Pooecetes gramineus. vesper sparrow. — Fairly common but found only in the 
dry clearings or sparsely wooded terrain more characteristic of the rock country' 
to the west. Details of occurrence are; From one to twelve recorded regularly at 
Malachi; fairly common at Ingolf (one to eight daily) ; fairly common at Kenora 
and observed at Redditt. At Wabigoon and Dryden where there was extensive 
farmland the species was fairly common; occasional at Sioux Lookout. Baillie 
and Harrington (1936-37) record a nest with four eggs found at Wabigoon on 
June 21, 1937, and breeding status was established at Malachi in 1947. The 
series of specimens collected indicates that the population of this region is refer- 
able to the race P. g. confinis^ though they are somewhat intermediate with 
nominate race. 

Specimens: 1 juvenal; 21 adults. 

Junco hy emails, slate-colored junco. — Common at western collecting stations 
(Malachi; Ingolf and Kenora) and only slightly less so at Sioux Lookout, 
Savanne and Wabigoon. Additional occurrence reports are available from Hart- 
man and Southworth Townships in the Dinorwic area, Echlin's Island, iVllie 
Island, Dry^den and Minaki. Baillie and Harrington (1936-37) record two 
breeding records from Kenora. A nest with four eggs was found on the ground 
beneath bracken in a jack pine woods at Ingolf on June 8, 1937; young out of 
the nest but being fed by parents were observed at Wabigoon on June 22, and 
a similar observation was made at Savanne on July 12, both in 1937; a nest with 
five eggs was found on July 3, 1939, at Dryden; for the Dinorwic region, a nest 
containing three eggs (in a spruce swamp) was found in Hartman Township on 
June 8, and another containing two eggs and tw'o newly hatched young was 
observed in Southworth Township on June 20, both in 1946. Breeding evidence 
was secured at Malachi. The nominate race occurs in the region. 

Specimens: 2 Juvenals; 11 adults. 

Spizella passerina. chipping sparrow. — One of the most plentiful of the spar- 
rows, exceeded only by the w'hite-throated and song sparrows in numbers. 
Obser\'ed commonly and regularly at’ Malachi, Ingolf, Kenora, Sioux Lookout, 
Wabigoon and Savanne, Breeding evidence was secured at Malachi and Sioux 
Lookout, Occurrence records, some of which indicate a plentiful status, were 
reported for Longbow Lake, Minaki, Upsala, Dryden, Dinorwic, Hartman and 
Southworth Townships of the Dinorwic area, Echlin’s Island, northern parts of 
Shoal Lake, and the Ontario portion of Indian Bay. Breeding status was estab- 
lished for Malachi, Sioux Lookout, Kenora, Longbow Lake, Wabigoon, Savanne 
and Indian Bay. An adult male collected on June 11, 1937, at Ingolf was singing 
a song indistinguishable from the song of the clay-colored sparrow. Chipping 
sparrows from western Rainy River District were referred to the form, S, p, 
arizonae (Snyder, 1938) on the basis of size (averaging somewhat larger than 
specimens from southern Ontario) and tone (paler). With a larger scries from 
western Ontario additional comment can be made. The seventeen adult males 
collected in the region covered by this report present the following minimum, 
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nuixiniuni and a\’erage measurements: Length 134-143 (138.5) ; chord of wing, 
68.1-75.6 (71.2); tail r)7“'62.5 (59,3); chord of exposed culmcn 9-10 (9.2) ; 
wingspread (seven specimens) 210-235 (222.8) ; weight in gms, (six specimens) 
11.6-12.6 (12.1). For comparison, the measurements of fifteen adult males, 
collected during the nesting season in the. southern counties of Ontario, Quebec 
(south of the St. Lawrence) and northern Ohio, are here presented: Length 
127-140 (134.2); chord of wing 66-71,2 (69.1); tail 54-59 (56.4); chord of 
exposed culmen, 8-9.5 (8.8). Thus there is a trend toward larger size in the 
western Ontario series. Furthermore, these specimens tend to be paler than those 
from the southeast. In more detail, the black shaft markings of the dorsal feathers 
of western specimens average narrower and the brownish margins slightly paler 
and not as reddish brown. The grey of the plumage is also somewhat paler, 
including the ventral surface, and the throat of the majority is nearly white. The 
result is a somewhat .sharper contrast in the dorsal pattern than in southeastern 
specimens. A notiworthy observation is, that a large series of specimens now 
available from throughout central, northern, and northwestern Ontario shows 
the same trend. Also specimens of this type occur westward acrosvS Canada at 
least to northern Alberta. If birds displaying these characters occupied a more 
restricted zone lying in a geographically intermediate position, one would readily 
interpret them as representing taxonomic intermediates between S. p, passerina 
and S. /;. arizonae. But the region they occupy is vast and not geographically 
intermediate. Ecologically, it is the northern evergreen forest. To refer the popula- 
tion of this region to either S. p, arizonae, or the nominate race, conceals the 
facts that they do not conform precisely with either. Recognition of them as a 
distinct race would admittedly have to be based on slight differences. 

Specimens; 3 Juvenals; 20 adults. 

Spizella pallida, clay-colored sparrow. — In 1937 one to seven fairly regularly 
at Ingolf; one to ten observed daily at Wabigoon; one observed at Savanne on 
July 10- In 1947 one was observed at Sioux Lookout on June 30. Occasional at 
Kenora and Redditt. Breeding evidence was secured at both Ingolf and Wabi- 
goon, and Baillie and Harrington (1936-37) record the breeding status of the 
species at Kenora. 

Specimens: 4 adults. 

Zonotrichia albicollis, white-throated sparrow. — Probably the most plentiful 
of all species of birds in the region, a position challenged only by the song sparrow 
and red-eyed vireo. There would be no error in scoring the species as a summer 
resident for all place names mentioned in the text. Precise breeding evidence is 
available only for Kenora, Wabigoon and the Ontario portion of Indian Bay. 
Specimens: 6 adults. 

Melospiza lincolniL Lincoln's sparrow — Fairly common at Savanne (two to 
twelve daily); few at Ingolf and Wabigoon (one to three occasionally); scarce 
at Sioux Lookout (one on three occasions), Malachi (one on July 14), and 
at Kenora (one June 8, 1949). Singing males at all the places mentioned above. 
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and enlarged gonads of specimens collected provide only circumstantial evidence 
of breeding. Race, M. 1. lincolnii. 

Specimens: 8 adults. 

Melospiza georgiana. sv\^amp sparrow. — ^Although this species is found through- 
out the region its numbers vary with ecological conditions. Found commonly at 
Savanne and Malachi (one to fifteen daily) ; fairly common at Sioux Lookout 
and Wabigoon (one to ten, fairly regularly) and regularly but in smaller num- 
bers at Ingolf and Kenora. Summer occurrence records are available from 
Redditt and the Ontario portion of Indian Bay. Young just out of the nest were 
observed and collected at Malachi and Savanne, The race of the region is M, g. 
erycripta (see Godfrey, 1949). 

Specimens: 2 juvenals; 6 adults. 

Melospiza melodia, song sparrow. — ^Very common and wide!)' distributed. 
Daily totals ranging from ten to twenty were not unusual at all collecting stations. 
Breeding evidence is available for Malachi, Ingolf, Indian Ba\^ Kenora, Wabi- 
goon and Savanne. Occurrence records are available from Minaki, Sioux Look- 
out, Redditt, Shebandowan Lake, Dryden, Dinorwic Lake (including Laval, 
Brownridge, Southworth and Hartman Townships of that region) and Allie 
Island. The race of the region is M. melodia juddi. 

Specimens: 2 juvenals; 30 adults. 

Summary and Discussion 

The foregoing lists 170 species of birds. Reported occurrence of Eremophila 
alpestris is rejected, the original basis being found erroneous. Ectopistes niigra- 
torius is now extinct. Catoptrophorus semipalmatus, Pica pica and Guiraca 
caerulea are included hypothetically. Fifteen species listed occur in summer but 
either fortuitously or as transients.'"* The total of extant summer resident speedcs is 
150. Occurrence of 117 of these (approximately 78%) is substantiated by speci- 
mens. Definite breeding evidence was secured for 95 species (approximately 
65% ). In addition to the distributional facts obtained the specimens secured, 
totalling 739, constitute a notable addition to the Museum’s comparative collec- 
tion. 

In view of similar surveys in eastern Ontario, the present surve\' shows that 
many species extend their range farthest north in western Ontario. Approximately 
15% of the summer resident birds reported are more characteristic of austral 
rather than boreal geographical regions. This may be correlated with the north- 
ward swing of summer isotherms in the continental interior. In contradistinction 
to this aspect of the region’s avifauna, approximately 10% of the species found 
resident in summer are usually regarded as characteristically boreal. This may be 
accounted for indirectly and in part by a background of geological events 

^Chen caerulescens, BuUo lagopus, Tringa solitaria, Totanus rnelanoUucus, Totanus flavipes, 
Erolia minutilla, Ereunetes pusillus, Lobipes lobatus, Larus delawarensis, Lams pipixean, 
Hydroprogne caspia, Tyrannus verticalis, Vermivom celata, Dendroica striata and Xantho- 
cephalus xanthocephalus. 
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favouring the formation of deep cool lakes and bog conditions. Thus we have 
co-existent in this region, in addition to wide-ranging forms, an appreciable 
representation of birds characteristic of climatic extremes. Examples: Cathartes 
aura—Perisorms canadensis; Melanerpes erythrocephalus — Pic aides tridactylus; 
Dumetella carolinensis — Purus hudsonicus; Vireo flavifrons — Vireo philadel- 
phicus; Icterus galbula — Euphagus carolinus. 

Other factors conducive to variety in the a\ifauna include the forest which 
is regarded by Halliday (1937) as an extension of the Great Lakes-St. Lawrence 
Forest. It is essentially of mixed composition but predominantly coniferous. 
The multiple plant association of this type of forest produces a variety of eco- 
logical niche.s each occupied by avian elements adapted to them. Also the 
geographic proximity of the region to the plains makes possible the penetration 
and establishment of campestrian elements in existing pseudo-prairie openings 
of the forest. Certain anthropogan changes of the landscape — deforestation in- 
cluding forest fires, settlements, farms, roads and railways — have undoubtedly 
affected the avifauna of the region, probably increasing species representation 
and certainly increasing the frequency of some. None of these alterations has 
attained proportions which would eliminate any indigenous bird species. 

Compari.son of specimens collected,^ of species known to vary geographically, 
khows that a considerable number are represented in western Ontario either 
by races of western distribution or display genetic influence from that direction. 
Only two species found suggest a western extension of characteristically eastern 
forms {Anas rubripes and Dendroica caerulescens) , Obviously faunal influx or 
peripheral pre.ssure is from the south and west. 
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47 Abram Lake 
50 Agimak Lake 

Allic Island (12 miles south of Kenora) 
31 Barclay 

48 Barrel Lake 

‘'Big Pine Lake” = Wonderland Lake 
Bishops Point (7 miles southeast of Ken- 
ora) 

5 Black Sturgeon River 

Blatzfiller’s Island (near Kenora) 

Blue Heron Island (Shoal Lake) 

16 Bottle Bay 

34 Brownridge Township, Kenora District 
Gash Island (Shoal Lake) 

19 Chadwick Lake 
24 Clay Lake 

Cliff Island (20 miles south of Kenora) 
Cliff Lake (25 miles north of Vermilion 
Bay) 

40 Contact Bay 
37 Dinorwic 
39 Dinorwic Lake 

Dominique Island (Shoal Lake) 

13 Dream Island (Lake of the Woods) 

30 Dryden 

1 7 Eagle Pass 
28 Eagle River 

Echlin’s Island (near Kenora) 

Felix Island (Shoal Lake) 

Ferrier Island (14 miles SSE of Kenora) 
Five Islands (Shoal Lake) 

Gaherty Island (9 miles south of Kenora) 
Galt Island (Shoal Lake) 

Garden Island (Shoal Lake) 

23 Gordon Lake 

36 Hartman Township, Kenora District 

20 Hawk Lake 
9 High Lake 

44 Hudson 

49 Ignace 

10 Indian Bay 

Ingolf (see map near No. 3) 

7 Keewatin 


12 Labyrinth Bay (Shoal Lake Narrows) 

53 Lac des Mille Lacs 
6 Lac Lu 

35 Laval Township, Kenora District 

Longbow Lake (about 2 miles E of 
Kenora) 

Long Pine Lake (Ingolf) 

Macara Lake (Ingolf) 

3 Malachi Lake 
43 Manitou Lakes 

41 Mile Lake 

14 Miles Bay 
2 Minaki 

Norman (between Kenora and Keewatin) 

45 Northpines 

Oliver Island (13 miles S of Kenora) 

29 Oxdrift 

46 Pelican Lake 

25 Perrault Lake, and Falls 

Poplar Bay (6 miles SW of Kenora) 

26 Quibell 

Rabbitt Lake (IJ/a miles NE of Kenora) 

4 Redditt 

1 8 Rushing River 
52 Savanne River 

54 Shebandowan Lake 

11 Shoal Lake 

12 Shoal Lake Narrows 

Silver Fox Island (Shoal Lake) 

Sioux Lookout (see map No. 46) 

15 Sioux Narrows 

38 Southworth Township, Kenora District 
Storm Bay (9 miles SE of Kenora) 
Sultana Island (6 miles SE Kenora) 
Thompson Island (6 miles S of Kenora) 
33 Thunder Lake 

42 Trap Lake 
51 Upsala 

27 Vermilion Bay 
32 Wabigoon Lake 

1 Whitedog Rapids 

21 Willard Lake 

22 Wonderland Lake 
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THE DISTRIBUTION OF SOME TREES AND SHRUBS OF THE 
CAROLINIAN ZONE OF SOUTHERN ONTARIO' 

Part III 

W. Sherwood Fox^ and James H. Soper® 


Introduction 


In Parts I and II of this series' the authors outlined in detail the distribution 
in Ontario of twenty-seven species of trees and shrubs characteristic of the 
Carolinian Zone, which is roughly that part of Ontario south of a line joining 
Grand Bend on Lake Huron and Toronto on Lake Ontario* In this paper similar 
data and maps are presented for a third and final group of fourteen species to- 
gether with discussions and conclusions based on the complete group of forty-one 
species studied. The following are the species which make up the third group of 
trees and shrubs not previously discussed : 


28**^ Carya cordiformis (Wang.) K. Koch 

29. Carya ovata (Mill) K. Koch 

30. Carya laciniosa (Michx.) Loud. 

31. Carya tomentosa Nutt. 

32. Carya glabra (Mill.) Sweet 

33. Carya ovalis (Wang.) Sarg, 

34. Betula lenta L. 

35. Quercus alba L. 

36. Quercus bicolor Willd. 

37. Qttercus Muehlenbergii Engelm. 

38. Quercus prinoides Willd, 

39. Quercus Prinus L. 

40. Quercus palustris Muenchh. 

41. Quercus velutina Lam. 


JUGLANDACEAE 

JUGLANDACEAE 

JUGLANDACEAE 

JUGLANDACEAE 

JUGLANDACEAE 

JUGLANDACEAE 

CORYLACEAE 

FAGACEAE 

FAGACEAE 

FAGACEAE 

FAGACEAE 

FAGACEAE 

FAGACEAE 

FAGACEAE 


Symbols and Abbreviations 


The same symbols have been used on the maps as in the two earlier papers 
of this series and these have been explained on page 68 of Part I. Similarly the 
same abbreviations for herbaria are employed here as listed on page 68 of Part I 
and page 4 of Part II. The following abbreviation is for a herbarium not pre- 

iManuscript received January 19, 1955. 

^Former President of the University of Western Ontario, London, 

^Assistant Professor of Botany and Curator of the Herbarium of Vascular Plants, University 
of Toronto, Toronto. 

4part I was published in the Transactions of the Royal Canadian Institute, Vol. XXIX, 
Part II, pp. 65-84, 1952, and Part II in the same publication, Vol. XXX, Part I, pp. 3-32, 
1953. 

^The numbers of the species discussed here begin at 28 and the numbers of the figures con- 
taining the maps to accompany these species begin at 26 in order to continue the arrangement 
used in Parts I and II of the series and to allow reference to the previous maps. 


99 



100 Transactjons of the Royal Canadian Institute 

viously cited: A — Arnold Arboretum of Harvard University, Jamaica Plain, 
Massachusetts. 


Discussion of Species 
juGLANDACEAE — Walnut Family 

In addition to the two species of Juglans (/. cinerea and /. nigra) discussed 
in Part II of this series, there is one other genus of this family native in Ontario. 
This is the genus Carya, represented here by six species of Hickory, all trees of 
the south {Carya cordiformis, C. ovata, C- laciniosa, C. tomentosa, C. glabra, 
and C. ovalis) . Their distribudon in the province is not uniform and the differ- 
ences in this respect seem to indicate different degrees of hardiness. Two species 
are hardy enough to endure the winters of the upper St. Lawrence and the lower 
Ottawa; the Bittemut (C. cordiformis) and the Shagbark (C. ovata). In 
Ontario their northern limit is roughly 45° 30' while the other four species arc 
confined to the Lake Erie region and do not occur north of 43° 30' north ladtudc. 
The distribution of each of the Hickories is outlined separately in the following 
paragraphs. 

28. Carya cordiformis (Wang.) K. Koch — bitternut, swamp hickory. 

The distribution of the Bitternut in Ontario is shown in Fig. 26, and the 
following records include a selection of the specimens examined ; 
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GARLETON: on shallow limestone, Harwood Plains, March Tp., Sept, 25, 1947, Dore d? 
Breitung 47-1254 (DAO) ; roadside in open, Ottawa West, Aug. 30, 1943, Af. AT. Zinck 2309 
(DAO) ; edge of field, lot 7, cone. IX, Marlborough Tp., July 2, 1946, /. H, S<cper et al. 3367 
(DAO). ELGIN: St. Thomas, Aug. 5, 1941, D. Young (TRT) ; rich woods, Aylmer, June 1, 
1898, R. T, Anderson (TRT). ESSEX: in old field, 5 miles southeast of Amherstburg, July 
23, 1948, W, G, Dore 8755 (DAO) ; low open woods southwest of Essex, June 17, 1953, /. K. 
Shields 1317 (TRT); lot 13, cone. II, Mersea Tp., June 7, 1953, /. K. Shields (s.r. JHS) ; 
Cedar Greek, southwest of Kingsville, June 10, 1953, J. K. Shields (s.r. JHS) 5 at Point Pclee 
and on Pelee Island — ^Dodge (7). FRONTENAG: Battersea, Aug. 21, 1903, ex herb. J. 
Fowler (QU) ; Loboro, June 5, 1886, W, Nicol (QU). GRENVILLE: near Pyescott — Billings 

(1). HALDIMAND: Cayuga, Sept. , Dr. Cowdry (TRT). HALTON: edge of rocky 

woods, Mt. Nemo, May 24, 1952, /. H. Soper et el. 5423 (TRT). HASTINGS: in rich low 
woods, vicinity of Belleville, June 10, 1868, J. Macoun (GAN); mixed woods and open over- 
grazed pasture east of Marmora, June 26, 1952, Gillett & Odder 6263 (DAO). HURON: 
edge of ravine along creek, northwest of Varna on the Bayfield River, Aug, 9, 1941, /. H. 
Soper s.n. (TRT). KENT; rich woods, Rondeau Park, Aug. 15, 1934, R. F. Cain 1154 
(TRT); woods about one mile southeast of Wheatley, Aug. 3, 1950, J. H. Soper (s.r.). 
LAMBTON: sandy soil, Kettle Point, Aug. 10, 1941, /. H. Soper 2826 (TRT); sandy field 
about 2 miles north of Lake Smith, July 18, 1950, /. H. Soper et al. 2198 (DAO, McM) ; 
along roadside near the south end ferry, Walpole Is., Aug. 4, 1950, Soper Shields 5110 
(TRT); lot 17, cone. XIV, Plympton Tp. & lot 15, cone. VII, Enniskillen Tp., Aug. 10, 
1941, /. H. Soper (s.r.) ; lot 13, cone. X, Enniskillen Tp., Aug. 11, 1941, J. tf. Soper (s.r.) ; 
abundant in Pinery from Grand Bend to Port Franks and border of Thedford celery beds, W. 

5. Fox (s.r,). LANARK: Ramsay Tp., 1862, J. K. McMorine (QU). LEEDS: wooded point, 
northwest shore of Lake Opinicon near Chaff ey Locks, Aug. 23, 1945, /. if. Soper et al. 2988 
(DAO), LINCOLN: 3 miles southwest of Smithville, May 19, 1952, Bert MilUr 110 (McM) ; 
one mile southeast of St. Davids, Oot. 15, 1952, Bert Miller 805 (McM) ; woods about 2 miles 
south of St. Catharines, June 18, 1950, /. H. Soper (s.r.) ; along Three-Mile Creek near 
Niagara-on-the-Lake, Aug. 12, 1952, /, H. Soper (s.r.). MIDDLESEX; river bank fThames 
R.] at the Cove, London, May 19, 1880, T. /. W. Burgess (McG) ; edge of woods 3 miles 
southeast of Granton, July 20, 1950, /. K. Shields 163 (TRT); along Highway No. 4, be- 
tween concessions X and XI in London Tp., W. S. Fox (s.r.), NORFOLK; mixed woods, 
Turkey Point, May 21, 1933, T, M. C. Taylor 6074 (TRT) ; southwest slope of ravine north- 
west of Port Ryerse, July 13, 1950, J. H. Soper 2086 (DAO). NORTHUMBERLAND: open 
woods one mile east of Brighton, Oct. 10, 1949, M. Heimburger (s.r. JHS). PEEL: Snelgrove, 
Sept. 16, 1914, /. H. White (FFT). PETERBOROUGH: on limestone one mile south of Bur- 
leigh Falls, Aug. 2, 1951, C. & M. Heimburger (s.r. JHS). PRESCOTT: 4- miles west of 
rOrignal, July 28, 1940, H. A. Senn 1621, 1622 (DAO). PRINCE EDWARD: beside, the 
road near Outlet, Sept. 4, 1954, C, & M. Heimburger (s.r. JHS), RUSSELL; Nation River 
at Gasselman, Sept. 13, 1911, J. Macoun (CAN). VICTORIA: rocky soil, Bobcaygeon, June 

6, 1952, M. D. Kirk (s,r. JHS). WATERLOO: low river flats on the Nith River south of 
Haysville, July 6, 1941, J. H. Soper 2677 (TRT); flats of Conestoga River near St. Jacobs, 
May 9, 1942, F. H. Montgomery 955 (DAO, McM, OAG). WELLAND; the Glen, Niagara 
River, July 2, 1898, C. H. Armstrong (TRT) ; along creek, lot 14, cone. V, Bertie Tp., May 
27, 1950, Bert Miller 17 (McM). WELLINGTON: swamps, Guelph, June 29, 1932, W. H. 
Minshall 1603 (OAG). WENTWORTH: area D, Royal Botanical Garden, June 25, 1932, 
H. A. Senn (McM). YORK: Toronto, May 14, 1895, M. Wilkes (TRT); in field at edge of 
woods, Pottagcvillc, July 1, 1934, T. M. C. Taylor (TRT); near Elder Mills, July 4, 1946, 
R. Sims 216 (DAO); on dry slope. Maple, July 13, 1952, M. Heimburger 670 (TRT). 

29. Carya ovata (Mill.) K. Koch — shagbark hickory. 

The distribution of the Shagbark is shown in Fig. 27, and the following records 
include a selection of the specimens examined : 
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Fig, 27. Distribution of Shagbark Hickory (Cary a ovata). 


BRANT: damp woods, Paris, Aug, 20, 1932, W, H. Minshall 6130 (OAC) ; lot 6, cone. IV, 
Tuscarora Tp., July 27, 1941, /. H. Soper (s.r.); lot 15, cone. IV, Dumfries S. Tp., Aug. 6, 
1950, /, H. Soper (s.r.); lot 27, cone. V, Tuscarora Tp., May 28, 1950, /. H. Soper (s.r.). 
CARLETON: at Deschenes Rapids on the Ottawa (Fletcher) — Macoun (12), but no speci-* 
mens seen from that locality. DXJNDAS: in pasture lining creek along the St. Lawrence River 

2 miles east of Iroquois, Aug, 13, 1953, Dore & Oillett 14649 (DAO). ELGIN: rich woods 
about 3 miles southeast of Union, July 18, 1941, /. H. Soper 2715, 2720 (TRT) ; 4 miles 
north of Dutton, July 22, 1948, Soper & hale s.n, (TRT) ; lo-t 15, cone. IX, Bayham Tp., 
May 29, 1950, /. H. Soper (s.r.). ESSEX: oak-hickory woods near Amherstburg, July 27, 
1948, Soper ig? Dale 4084 (TRT); roadside southeast of Leamington, June 7, 1953, /. K. 
& M, E, Shields 1150 (TRT) ; open woods, Windsor, Sept. 16, 1884, /. M, Macoun (GAN) ; 
4 miles northwest of Kingsville, June 27, 1953, /. K. Shields (s.r. JHS) ; 2 miles east of Leam- 
ington, June 7, 1953, /. K, Shields (s.r. JHS) ; 4 miles northeast of South Woodslee, June 9, 
1953, /. K. Shields (s.r. JHS) ; Cedar Creek, southwest of Kingsville, June 10, 1953, /, K. 
Shields (s.r. JHS); 3 miles southeast of Harrow, June 12, 1953, /. K. Shields (s.r. JHS); 5 
miles north of Wheatley, June 19, 1953, /. K, Shields (s.r. JHS); Pelee Is., Middle Is., and 
East Sister Is. — Gore (6), FRONTENAC: rich woods, Kingston, June 16, 1879, D. Murray 
(DAO, McG, TRT); Howe Is., St. Lawrence River, Sept, 6, 1954, M, L. Heimburger 1674 
(TRT) ; Lower Rock Lake, June 22, 1952, /. H. Soper (s.r.). GRENVILLE: near Prescott— 
Billing (1). GREY: in a farmer’s field east of Meaford, Aug. 11, 1952, /. H. Soper 5778 
(TRT). HALDIMAND: north end of Low Banks, May 29, 1948, Soper & Dale s,n. (TRT) ; 

3 miles south of Canfield, June 1, 1951, Bert Miller 196 (McM) ; lot 21, cone. I, Moulton 
Tp., June 17, 1950, ], H. Soper (s.r.). HALTON: Milton, June 2, 1929, H, H. Brown 
(TRT); near Palenno, May 25, 1950, /. H. Soper (s.r.). HASTINGS: rocky banks, Belle- 
ville, July 27, 1877, /. Macoun (CAN); Ox Point, Thurlow Tp., June 14, 1950, /. H. Soper 
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(s.r.)* HURON: woods and open places, Winghain, June, 1890, J. A. Morton (WO). KENT: 
Rondeau Park, June 17, 1953, jR. D. Ussher 103 (TRT) ; lot 13, cone. XII & lot 14, cone. 
XIII, Dover E. Tip., Aug. 11, 1941, /, H. Soper (s.r.) ; lot 18, cone. II, Harwich Tp., Aug. 12, 
1941, /. H, Soper (s.r.); lot 4, cone. VIII, Raleigh Tp., July 31, 1953, L. Stock (s.r. JHS). 
LAMBTON: sandy field about 2 miles north of Lake Smith, July 18, 1940, /. H. Soper et aL 
2197 (DAO, McM) ; sandy soil along highway No. 21 at “The Gut” about 2 miles southeast 
of Port Franks, Aug. 10, 1^941, /. H, Soper 2824 (TRT) ; beech-maple woods about 2 miles 
north of Aberarder, Sept. 29, 1952, M. L. Heimburger 975 (TRT) ; Garunna, Moore Tp. and 
lot 15, cone. VII, Enniskillen Tp., Aug. 10, 1941, /. H. Soper (s.r.) ; lot 24, cone. XIV, Dawn 
Tp., Aug. 12, 1941, /. H. Soper (s.r.) ; Arkona Rock Glen, Aug. 6, 1950, J. H. Soper (s.r.) ; 
roadside near Petrolia, Sept. 17, 1953, /. H. Soper (s.r). LEEDS: oak-hickory woods. Lake 
Opinicon, July, 1952, /. K. Shields s.n. (TRT). LENNOX & ADDINGTON: along high- 
way No, 33 near Bath, Sept, 4, 1954, Jkf. L. Heimburger 1447 (TRT). LINCOLN: St. Davids, 
May 24, 1904, Wm. Scott (TRT) ; 2 miles west of Port Dalhousie, May 23, 1952, Bert Miller 
178 (McM, TRT) ; Niagara-on-the-Lake, July 25, 1941, /. H, Soper (s.r.) ; lot 39, cone. VI, 
Gainsborough Tp., June 17, 1950, /. H. Soper (s.r.) ; lot 19, cone. VII, S. Grinisby Tp., June 
19, 1950, /. H. Soper (s.r .) ; near Grimsby, May 16, 1950, /. H, Soper (s.r.) ; lot 1, cone. V, 
Clinton Tp., May 17, 1950, /. H. Soper (s.r.); lot 11, cone. IV, Caistor Tp., Aug. 13, 1952, 
/. H, Soper (s.r.). MIDDLESEX: swampy ground, Westminster Ponds, London, July 1, 
1879, r. /. W, Burgess (TRT) ; Wardsville, June 5, 1893, N. D. Keith (McG) ; 2 miles north- 
east of London — Saunders (71). NORFOLK: Fisher’s Glen, May 20, 1951, M. Landon (ML) ; 
lakeshore, Woodhouse Tp., June 4, 1950, M. London (<McM) ; Keeper’s Ridge, Long Point, 
Aug. 18, 1951, Falls & Klawe 768 (TRT). NORTHUMBERLAND: Meyersburg, Aug. 17, 
1932, H. H. Brown (TRT) ; 4 miles above Gampbellford on the Trent River — ^Macoun (12). 
OXFORD: lot 7, cone. XII, Dereham Tp., June 26, 1950, /. H. Soper (s.r.) ; lot 7, cone. VI, 
N. Norwich Tp., June 29, 1953, L, Stock (s.r. JHS) ; near Innerkip, Aug. 1, 1938, Mrs. Davis 
(s.r. J. K. Shields). PEEL: Snelgrove, Sept. 16, 1914, /. H. White (FFT). PETER- 
BOROUGH: about the small lakes of the Otonabee— Traill (73). PRINCE EDWARD: 
between Gressy and Pleasant Point, Sept. 4, 1949, C. & M. Heimburger (s.r. JHS). 
RUSSELL: on the bank of the Nation River at Casselman — Macoun (12). STORMONT: 
open pasture, Wagner’s Is., St. Lawrence River, Aug. 26, 1953, /. M. Gillett 8030 (DAO) ; 
Sheek Is., 1953, W. G. Bore (corr. JHS). WATERLOO: slopes of Grand River below Galt, 
Sept. 5 & Oct 13, 1940, F. H. Montgomery 566 (McM, DAO); dry sandy slope of Grand 
River below Bridgeport, Sept. 6, 1942, F. H. Montgomery 954 (DAO, McM, OAG). 
WELLAND: rich mesophytic stand near Effingham, June 27, 1941, /. H. Soper 2645 (TRT) ; 
Niagara Falls, July 5, 1898, Wm. Scott (TRT) ; Carpenter’s Woods, Fonthill, May 8, 1942, 
W. F. Ainger 20 (McM) ; clay soil, lot 12, cone. VI, Bertie Tp., May 26 & Oct, 5, 1950. Bert 
Miller 11 & 183 (McM); near Snyder, May 21, 1950, /. H. Soper (s.r.). WELLINGTON: 
gravelly ridges, Puslinch Lake, June 26, 1944, W. G. Evans (OAG) ; rich woods, Guelph, June 
3, 1937, /. J. Stroud (TRT). WENTWORTH: low damp meadow south-west of Stoncy 
Greek railway station, July 30, 1940, Soper & McCallum 2292 (DAO, McM); edge of lime- 
stone escarpment, Hamilton, July 24, 1941, /. H. Soper 2765 (TRT). YORK: 3 miles north- 
east of Clairville, June 11, 1946, W. J, Cody 217 (DAO); rich woods. Deer Park Ravine, 
Toronto, May 31, 1935. M. D. Kirk (MDK) ; old Upper Canada College grounds [Toronto], 
May 22, 1894, M. Wilkes (TRT). 

30. Carya laciniosfi (Michx. f.) Loud. — kingnut, big shellbark. 

The territory in which the Kingnut and the Blue Ash {Fraxinus quadrangu- 
lata ) are native in North America is a sort of pocket that lies between the south- 
ern end of the Great Lakes and the northwestern edge of the Carolinas. Both 
species enter Canada only in the region along the north shore of Lake Erie. The 
distinctive feature of Carya laciniosa which gives it the name of Kingnut is the 
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immense size of its fruit, a single one being almost as large as a Black Walnut 
fruit. 

The Kingnut is rather rare in southern Ontario and the few specimens now 
surviving are widely scattered. The requirements of certain wood-working in- 
dustries have greatly reduced the numbers of this never very abundant species. 
The records have been plotted on map 30, Fig. 28, and are listed below : 



FtG. 28. Map 30: Distribution of Kingnut {Cary a laciniosa). 

Map 31: Distribution of Mockcrnut {Carya foment osa). 


ESSEX: rich soil, Pelee Is. — Gore (6); near Colchester — Dodge (7); Amherstburg, G, H. 
Smith (corr. WSF). HURON: in the intervale lands of the Maitland, Bayfield and Aux 
Saubles Rivers — ^Gibson & Macoun (8). KENT: the northern part of Kent County — ^Dodge 
(20). LAMBTON: 2 miles west of Brigden, Rumhold (corr. WSF). WELLAND: sandy soil, 
Miller’s Creek, Sept. 26, 1950, Bert Miller 178 (McM ) ; mouth of Miller’s Creek, Oct. 9, 
1948, Bert Miller 880 (McM); along creek bank, lot 14, cone. V, Bertie Tp., Bert Miller 16 
(McM) — Mr. Miller reported that these three collections were made from a single tree (corr, 
JHS). 

31. Carya tomentosa Nutt. — mockernut, white-heart hickory. 

This species is confined to the Lake Erie region of Ontario as shown on map 
31, Fig, 28. The records are rather few and are given below; 

COUNTY NOT DETERMINED: shore of Lake Erie [without statement of definite locality], 
July 27, 1877, /. Macoun (OAC), ESSEX: Point Pelee and Pelee Island — Dodge (7); 
Windsor— Macoun (12). KENT: woods south of Prairie Siding, Aug. 3, 1950, /. H, Soper 
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(s.r.). LAMBTON: Squirrel Island — ^Dodge (54). WELLAND: in close proximity to Niagara 
Falls — Macoun (65), 

32. Cary a glabra (Mill.) Sweet — pignut. 

The Pignut is also confined to the Lake Erie region of Ontario and is usually 
met as scattered trees with the two common hickories (C. cordiformis and C. 
ovata). Its distribution is shown on map 32, Fig. 29, and the records follow: 



Fig. 29. Map 32: Distribution of Pignut {Carya glabra). 

Map 33: Distribution of Red Hickory (Carya ovalis). 


ESSEX: rich damp woods, Amherstburg, June 10, 1882, /. Macoun (GAN) ; Windsor — 
Macoun (12); Pelee Island-^Gore (6). LAMBTON: Sarnia— Macoun (12). LINCOLN: 
woods near Queenston Heights, May 26, Aug. 2, & Oct., 1897, W. C. McCalla (CAN, TRT) ; 
Vineland Station, June 1, 1940, H. J. O* Reilly (OAC). WELLAND: limestone ridge along 
top of river gorge, Niagara River between Queenston and Niagara Falls, July 30, 1940, Soper 
& McCallum 2283 (DAO). WENTWORTH: Area G, Royal Botanical Garden [Hamilton: 
not dated, but probably 1932], H, A. Senn (McM). 

33. Carya ovalis (Wang.) Sarg. — red hickory, sweet pignut, false shag- 
bark. 

This species is restricted to the region between the Niagara and the St. Clair 
Rivers. It is a comparatively rare tree, although a few more collections have been 
seen than for the three preceding species. The records have been plotted on map 
33, Fig. 29 and are listed below: 
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ESSEX; along north shore of Lake Erie and probably throughout Essex county, Pelee Island 
— ^Dodge (7). LAMBTON; occasional in dryish ground — Dodge (20), but no specific locality 
mentioned. LINCOLN: woods near Queenston Mountain, May 26, Aug. 2, & Oct., 1897, 
W. C. McCalla (TRT) ; Grimsby, Aug. 12, 1934, Abram Bater (TRT) ; Oak Grove, one mile 
south of Niagara-on-the-Lake, Aug. 20, 1949, A. E. Straby (OAC). NORFOLK: dry sandy 
woods about 4 miles northwest of Port Ryerse, July 13, 1940, /. H. Soper 2094 (DAO, McM) ; 
lot 12, Gore of Woodhouse Tp., July 2, 1948, M. Landon (McM) ; lot 3, cone. I, Townsend 
Tp., July 25, 1948, M. Landon (ML). WATERLOO: slopes of Grand River below Galt, 
Sept. 5, & Oct. 13, 1940, F. H. Montgomery 566 (DAO, McM). WELLAND: dry sandy soil 
southwest of Queenston, July 25, 1941, /. H. Soper 2772 (TRT) ; mesophytic woo4s near 
Effingham, June 27, 1941, /. H. Soper 2648 (TRT) ; Miller’s Creek, Bertie Tp., Oct. 5', 1948, 
Bert Miller 871 (McM). 


corylageae — ^Hazel Family 

34. Betula lenta L. — cherry birch, sweet birch, black birch. 

The existence of this tree in Ontario has been both assumed and disputed for 
many years, judging by published reports in manuals and local lists. The only 
authentic material which has been seen by the junior author is a single stand in 
the Niagara Peninsula near the south shore of Lake Ontario. The trees at this 
station have thick close dark bark becoming ridged and furrowed in age and not 
peeling in curly plates as in Betula lutea Michx. f., the Yellow or Gray Birch. 
They also possess the sweet aromatic bark, the doubly serrate leaf with a cordate 
base, the short-cylindric fruiting catkin with firm smooth scales. The chief point of 
confusion to those not familiar with both species has been the colour and close- 
ness of the bark. In B. lutea it may be quite dark brown, almost black, particu- 
larly on the trunk at the base of old trees. This has been named B. lutea forma 
fallax by Fassett (58) who described this form as having the bark deep brown 
(“cortice brunneo”), scarcely loosening into layers or plates. Fa.ssett noted that 
“This tree occurs in company with typical B. lutea, and differs from it only in 
having bark closely simulating that of B. lenta. Such individuals probably explain 
numerous sheets in the University herbarium misidentified as B. lenta, and per- 
haps forms the basis of reports of the Cherry Birch from this state” [Wisconsin], 

The above statement may be applied equally well to Ontario for here also mi.s- 
identifications have been found in many local herbaria and until two years ago 
not a single authentic specimen had been seen by the authors. Recently, a keenly 
observant na.turaUst, Mr. A. W. Miller of Fort Erie, has located one stand of 
Betula lenta in the Niagara district and the existence of this species in Ontario is 
at last demonstrated satisfactorily. The statements made about the North Ameri- 
can range of the Black Birch by W. H. Blanchard (49) forty-three years ago 
are paiticularly appropriate to the confusion in our Ontario records of Betula 
lenta: “The provincial botanists having never seen the real black birch think 
that when they find a yellow birch {B. lutea L.) with black bark they have found 
a black birch, and lumbermen ever^here from the Adirondacks to New Bruns- 
wick are sure that they have two birches which they are loth to believe can be 
age variations only ... In short, the two birches B. lenta and B. lutea have been 
so confounded by lumbermen and botanists that no dependence whatever can 
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be placed on any published statement as to either range or frequency of the black 
birch in the north, northeast or northwest’*. 



Fig. 30. Map 34: Distribution of C4herry Birch {Betula Unta). 

Map 36; Distribution of Swamp White Oak {Quercus bicolor). 


Map 34, Fig. 30, shows the location of the authentic station in the Niagara 
district together with a single literature record which is admitted because of its 
proximity to* the other locality. All the other Ontario collections labelled Betula 
lenta have proved to be B. lutea and therefore all the literature records must be 
excluded with this one possible exception. The data are as follows: 

LINCOLN: highland, 3 miles west of Port Dalhousie, Louth Tp., Sept. 24, 1953, Bert Miller 
797 (McM) ; edge of bank in woods along the shore of Lake Ontario about 3 miles west of 
Port Dalhousie, Aug. 19, 1954, Soper & Dale 6060^ (TRT). WELLAND: in the Niagara Glen 
— Hamilton (26), but no specimens seen: it seems quite possible that other stands of B. lenta 
may be located in the region between Port Dalhousie and the Niagara River since this species 
occurs in western New York state. 

By not accepting the other published reports for Betula lenta in Ontario we 
have excluded one which needs further comment. Blanchard, who obviously 
understood the differences between B. lutea and B. lenta^ stated (loc. cit., p. 
207 ) : ‘Tts range in the provinces of Quebec and Ontario I do not knowj but it 

duplicate of this collection was sent to Prof. W. M. Harlow of the New York State 
College of Forestry, Syracuse, and the identification confirmed. 
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is abundant at and about Ottawa.” There is no indication as to whether Blan- 
chard had seen specimens of Black Birch in or from the Ottawa district or whether 
he accepted the record and descriptive note published earlier by Fletcher (60). 
All the material from the Ottawa district examined by the junior author, how- 
ever, seems to be Betula lutea nor has he been able to locate a botanist in that 
district who is aware of the existence of J5. lenta in the vicinitj^ of Ottawa. Marie- 
Victorin (67) reported 5. lenta from the southwestern part of Quebec only, men- 
tioning the valley of the Ottawa and the region around Montreal. It is possible 
that this species may be present in the Ottawa district or the easternmost counties 
of Ontario between the St. Lawrence and the Ottawa rivets. It is also possible 
that it definitely occurred in the Ottawa district and is now extinct there as 
appears to be the case with Hamamelis virginiana. In the absence of authentic 
specimens, however, it seems better to exclude the Ottawa records until verifica- 
tion is forthcoming. 

fagaceae — ^Beech Family 

This family is represented in southern Ontario by eleven native species of trees, 
the Beech {Fagus grandifolia) ^ the Chestnut {Castanec dentata) and nine 
species of Oak. The Chestnut has already been discussed in Part II of this .series. 
The Beech and two of the species of Oak, Quercus maewarpa and Quercus 
rubra (including Q. borealis) are common in southern Ontario and range north- 
ward far beyond the limits of the area under discussion. For that reason they will 
not be included in the present paper. One additional species of Oak (Q. coc-^ 
cine a) is discussed although it is not believed to be native in Ontario. 

The species of Quercus to be discussed may be grouped as follows: 

I. THE white oaks (Subgcuus Lepidobalanus) 

Quercus alba 
Q, bicolor 
Q. Muehlenbergii 
Q. prinoides 
Q. Prinus 

II. THE RED AND BLACK OAKS (Subgenus Erythrobalmus) 

Q. palustris 
Q. velutina 
Q. coccinea 

I, THE WHITE OAKS. — ^The chief features possessed in common by the members 
of this group are leaves with rounded teeth or lobes not having the veins protmd- 
ing beyond the leaf margin as bristles, bark pale and often scaly or flaky, acorns 
maturing the first year and with the inner surface of the shell of the nut smooth. 

35. Quercus alba L. — white oak. 

In respect of distribution the White Oak and the Black Cherry are very com- 
parable, both in their total North American area and in their extent in southern 
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Ontario. In general both trees are scattered over the territory to about the same 
degree of density but the Oak has perhaps more of a habit of forming large stands. 
In Ontario both have been greatly reduced in numbers by excessive cutting and 
most of the White Oak now used for lumber in this province is imported from 
the United States. Much of this is not Quercus alba but wood of other species of 
the White Oak group. 



Fig. 31. Distribution of 'White Oak {Quercus alba). 


The distribution of Quercus alba is shown in Fig. 31, and the following list 
includes most of the records used: 

BRANT: lot 6, cone. IV, Tuscarora Tp., July 27, 1941, /. H. Soper (s.r.) ; lot 15, cone. IV, 
Dumfries S. Tp., June 26, 1950, /. H. Soper (s.r.). CARLETON: Ottawa, June 9, 1946, 
A. J, Breitung 2490 (DAO) ; on sand banks, Merivale Sand Pits, June 9, 1947, /. M. Gillett 
1190 (DAO). DUNDAS: from Morrisburg to Cornwall along the St. Lawrence River — Dore 
(corr. JHS). ESSEX: edge of field in heavy soil, southwest of Essex, June 24, 1944, W. G. 
Dore 44-13 (DAO); Pelee Island, June 11, 1911, C. K. Dodge (A); near Malden Centre, 
July 27, 1948, J. H. Soper (s.r.) ; Cedar Creek, Gosfield S. Tp., June 10, 1953, J. K. Shields 
(s.r.); near Harrow, June 11 & 12, 1953, J. K. Shields (s.r.); northeast of Amherstburg, 
June 22, 1953, /. K. Shields (s.r.) ; northwest of Kingsville, June 27, 1953, J, K. Shields (s.r.) ; 
lot 15, cone. VI & near La Salle, June 23, 1953, J. K. Shields (s.r.) ; an interesting note on the 
occurrence and size of this species in the Lake St. Glair and Detroit River regions was recorded 
by Douglas in his Journal (55) as follows: . . on the banks of the River Detroit, from 

Amherstburgh to the junction of the Thames with the St. Clair in Upper Canada, and on the 
opposite banks, in the Michigan Territory, on a deep alluvial rich black soil, these trees fre- 
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quently measure from 20 to 25 feet in circumference at 8 feet from the ground, and are from 
80 to 100 feet higV’. FRONTENAG: Wolfe Is., June 25, 1881, he^h. J. Fowler (QU); 
Battersea, May 28, 1904, ex herb, /. Fowler (QU) ; between Hart Lake and Lake Opinicon, 
June 19, 1952, J. H. Soper (s.r.); Howe Is., Sept. 6, 1954, M. L, Heimburger (s.r. JHS) ; 
near Kingston — Drummond (56). GRENVILLE: near Prescott — ^Billings (1). GREY: near 
Hepworth, June 9, 1952, /. H. Soper (s.r.). HALDIMAND: lot 12, cone. V, Dunn Tp., Aug. 
2, 1941, /. H, Soper (s.r.) ; lot 21, cone. I, Moulton Tp., June 17, 1950, /. H, Soper (s.r.); 
lot 3, cone. II, Sherbrooke Tp., June 17, 1950, /. H. Soper (s.r.). HALTON; Mount Nemo, 
May 21, 1952, /. H. Soper (s.r.) ; Crawford Lake, Dec. 8, 1935, W. K. W. Baldwin (s.r. JHS). 
HASTINGS: vicinity of Belleville, May, 1878, /. Macoun (MT) ; on the limestone in decidu- 
ous woods — Gillett (61). HURON: common in Grand Bend, W. S. Fox (s.r.). KENT: sandy 
fields, Rondeau Park, Aug. 16, 1940, /. H. Soper 2393 (DAO, McM) ; lot 18, cone. II, Har- 
wich Tp., Aug. 12, 1941, /. H. Soper (s.r.) ; lot 6, cone. VIII, Zone Tp., June 25, 1950, /. H. 
Soper (s.r.) ; lot 10, River Range, Howard Tp., June 24-25, 1950, /. H. Soper (s.r.) ; near 
Wheatley, Aug. 3, 1950, /. H. Soper (s.r.). LAMBTON: sandy soil about 2 miles south of 


Grand Bend, July 17, 1940, /. H. Soper et al. 2154 (DAO, McM); rich woods, Kettle Point, 
July 19, 1940, L. O. Gatser (McM); lot 13, cone. X, Enniskillen Tp„ Aug. 11, 1941, /. H. 
Soper (s.r.); near Port Franks, June 20, 1948, /. H. Sopei (s.r.); Walpole Is., Aug. 4, 1950, 
/. H. Soper (s.r.) ; east of Point Edward — Dodge (54). LANARK: Ramsay, June, 1862, J. K, 

McMorine (QU). LEEDS: Forsyth Is., July , R, Campbell (McG) ; woods on the Pre- 

cambrian, Brockville, Sept. 5, 1943, Fr. Marie-Victorin et al, 56856 (DAO, MT, TRT) ; Lake 
Opinicon, June 17-18, 1952, /. H. Soper (s.r.) ; in rocky woods about one mile west of Rock- 
port, Sept. 5, 1954, C. ^ M. Heimburger (s.r.). LENNOX & ADDINGTON: on the granite 
rock of the fire-barrens, 8 miles south of Kaladar, Aug. 15, 1949, Dore & Frankton 10291 


(DAO). LINCOLN: edge of wooded ravine, Beamsville, July 4, 1950, Soper & Shields 4873 
(TRT) ; 5 miles northwest of Grimsby, May 21, 1952, Bert Miller 132 (McM) ; in woods, 
Queenston Heights, Sept. 12, 1896, Wm. Scott (CAN); lot 17, cone. Ill, N. Grimsby Tp., 
May 16, 1950, /. H. Soper (s.r.) ; near DeCew Falls, May 22, 1950, /. H. Soper (s.r.) ; lot 39, 
cone, VI, Gainsborough Tp,, June 17, 1950, /. H. Soper (s.r.); lot 19, cone. VII, S. Grimsby 
Tp,, June 19, 1950, /. H, Soper (s.r.) ; lot 19, cone. HI, Louth Tp„ July 4, 1950, /. H, Soper 
(s.r.) ; lot 1, cone. VI, Clinton Tp., May 29, 1951, /. H. Soper (s.r.) ; Three-Mile Cre<‘k neat 
Niagara-on-the-Lake, Aug. 12, 1952, /. H. Soper (s.r.) ; lot 11, cone. IV, Gaistor Tp. and near 
Bismarck, Aug. 13, 1952, J. H, Soper (s.r.). MIDDLESEX: in wood, London, Aug. 9 & Get. 
4, 1881, T, /. W, Burgess (TRT) ; lot 24, cone, II, Mosa Tp, & lot 21, cone, I, We.stminster 
Tp., Aug. 12, 1941, J. H, Soper (s.r.); lot 25, cone. I, London Tp. & lot 10, cone. I, Lobo 
Tp., June 24, 1950, /. H. Soper (s.r.) ; about a mile east of Strathroy — Greene (62) ; near Mt, 
Brydges, July 19, 1950, /. K. Shields (s,r.). MUSKOKA; among rocks, Moore Pt., Honey 
Harbour, July 29, 1934, T. M, C. Taylor (TRT) ; on rocks, Go Home, July 29, 1904, A. G. 
Huntsman (GAN); [Lake Joseph] Muskoka, [without date], R, W. Smith (McM); on high 
ground, Milford Bay, June 25, 1942, W. H. Minshall 3162 (DAO) ; rocky woods, Port Carling, 
July II, 1939, L. C. Coleman (TRT) ; north of Port Severn, Aug. 8, 1952, M, L, Heimburger 
(s.r. JHS); lot 24, cone. VUI, Baxter Tp., July 23, 1952, /. H, Soper (s.r.); Bass Lake, 
Medora Tp., July 24, 1952, /. H. Soper (s.r.). NORFOLK: wooded cliff along shore, Turkey 
Point, Sept. 17, 1938, J. H. Soper 748 (McM) ; south beach, 11 miles west of lighthouse. Long 
Point, Falls & Klawe 455 (TRT) ; dry loamy soil about 4 miles northwest of Port Ryerse, July 
(UAO, GH, McM); lot 1, cone. I, Woodhousc Tp., July 13, 1940, 
J.H. Soper (s.r.) ; lot 14, cone. IV, Charlotteville Tp., June 25, 1941, /. H, Soper (s.r.) ; lot 
22, cone. 11, Townsend Tp., July 27, 1941, /. FT. Soper (s.r.) ; south of Tillsonburg in Middle- 
ton T^, June 11, 1953, /. H. Soper (s.r). NORTHUMBERLAND: lot 22, cone. VII, Haldi- 
mand T^, (®*^) 5 on the high plateau of land cast of the Rice Lake 

plains Traill (73). OXFORD: lot 3, cone. XII, Dercham Tp., May 29, 1950, J. H, Soper 
(s.r.); lot 2, cone. V, Blenheim Tp., June 23, 1950, /. H, Soper (s.r.), PARRY SOUND: the 
island of Hunto in Portage Lake, 20 miles southeast of Parry Sound— Sinclair (72). PEEL; 
Snelgrove, 1919, /. White (FFT). PETERBOROUGH: mouth of the Otonabee River, June 
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12, 1948, /. H. Soper (s.r.). PRINCE EDWARD: lot 53, cone. II, Amcliasburgh Tp., .Aug. 
4, 1951, /, H. Soper (s.r). RENFREW: stony shore, Highview, Chalk River, Aug. 21, 1946, 
/. Hustich (CAN). SIMCOE: near mouth of Nottawasaga River, June 29, 1950, /, H. Soper 
(s.r .) ; Thunder Beach, Tiny Tp., Aug. 9, 1952, /. H. Soper (s.r.) ; vicinity of Barrie — Spotton 
(41). STORMONT: on open area of Sheek Is., St Lawrence River/ July 12, 1941, W, H, 
Minshnll 2436 (DAO); from Cornwall to Morrisburg along the St Lawrence River — ^Dore 
(corr. JHS). VICTORIA: Sturgeon Point, June 6, 1953, report of Peterborough Nature Club 
in Nature News, June 1953. WATERLOO: field margin 2 miles wrest of Galt near Roseville, 
Aug. 30, 1950, C. Frankton 1270 (DAO, MT) ; dry woods, Victoria Park, Galt, Aug. 4, 1941, 
F. H. Montgomery 846 (DAO, McM, OAC). WELLAND: Carpentcr^s Woods, Fonthill, Aug. 
14, 1942, W. F. Ainger (McM) ; highland over limestone, lot 9, cone. VII, Bertie Tp., May 
26, 1950, Bert Miller 12 (McM) ; sandy soil. Point Abino, Sept 18, 1950, Bert Miller 142 
(McM) ; gravelly soil along Niagara River between Niagara Falls and Queenston, July 30, 
1940, Soper ^ McCallum 2280 (DAO, McM). WENTWORTH: Hamilton, May 22, 1935, 
Claire Morin (MT) ; wet ground in woods, cone, XII, E. Flamborough Tp., May 11, 1941, 
L. O! Gaiser (McM) ; lot 14, cone. I, Saltflect Tp., July 24, 1941, /. If. Soper (s.r.) ; lot 20, 
cone. IV, Barton Tp., July 24, 1941, /. H. Soper (s.r.) ,* lot 5, cone. II, Flamborough E. Tp. 
& lot 20, cone. II, Flamborough W. Tp., June 16, 1950, /. H. Soper (s.r.). YORK: dry woods, 
Toronto, May 24, 1941, D. W. Kirk (MDK) ; Woodbridge, Oct 26, 1935, N. H. Brown 
(TRT) ; lot 22, cone. VI, Vaughan Tp., Aug. 4, 1948, /. H. Soper (s.r.) ; lot 18, cone. VI, 
King Tp., June 28, 1950, /. H. Soper (s,r.); Don Valley at Lawrence Avenue, Toronto, May 
22, 1951, J. H. Soper (s.r.). 

36. Qjuercus bicolor Willd. — swamp white oak. 

This oak, like the Pin Oak, is native only in the northern half of the inter- 
national territory occupied by such representative Carolinians as the Flowering 
Dogwood and Sassafras. In Ontario, however, it appears to be hardier than the 
Pin Oak, extending throughout the Carolinian region and possibly beyond in a 
few isolated places north of Lake Ontario. The form of the Swamp White Oak 
leaf is somewhat intermediate between leaves of the true White Oak and those 
of certain of the Chestn^it Oaks. In some of the eastern counties of Ontario cer- 
tain specimens of Bur Oak (Q. macrocarpa) possess leaves with rather shallow 
regular lobing and hairy undersurfaces. These two facts have given rise to some 
errors in identification which have affected statements of the distribution of this 
species in Ontario. 

Map 36, Fig. 30, shows what is believed to be an accurate picture of the range 
of Swamp White Oak in Ontario but verification of the two excluded records 
noted below would remove this species from the group r^tricted to the Caro- 
linian region of Ontario. The records are as follows: 

ELGIN: lot 20, cone. IV, Dunwich Tp., July 22, 1948, J. H. Soper (s.r.). ESSEX: Carex 
swamp near the Canard River, 5 miles northeast of Amherstburg, June 22, 1953, /. K. Shields 
1371 (TRT) ; edge of field in heavy soil, southwest of Essex, June 24, 1944, W. G. Dote 44-11 
(DAO) ; low ground, Windsor, Sept 16, 1884, /. M. Macoun (CAN) ; 3 miles cast of' Leam- 
ington, June 7, 1953, J. K. Shields (s.r. JHS); Pelee Is.— Core (6). HALDIMAND: high- 
land one mile southwest of Darling Road, June 1, 1951, Bert Miller 199 (McM) ; Byng, Oct. 
1913, ex herb. J. F. Cowell (A); lot 21, cone. I, Moulton Tp., June 17, 1950, /. H. Soper 
(s.r.), KENT: sandy soil between Highgate and Thamesville, Aug. 16, 1940, /. H. Soper et 
al. 2412 (DAO, GH, McM); along bank of Jeannette Greek about one mile south of Prairie 
Siding, Aug. 3, 1950, Soper ^ Shields 5070 (TRT); E. Bothwell, Aug, 16, 1934, R. F. Cain 
(TRT); lot 13, cone. XII, Dover E. Tp., Aug. 11, 1941, J. H. Soper (s.r.); lot 10, River 
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Range, Howard Tp., June 24-25, 1950, /. H. Soper (s.r.) ; woods about otic mile southeast of 
Wheatley, Aug. 3, 1950, J. H, Soper (s.r). LAMBTON: Inearl Grand Bend, Aug. 22, 1932, 
H. H. Brown (TRT) ; Lake Smith, [near] Thedford, Oct 13, 1936, W. S, Fox (WO); low 
ground Moore Tp., Aug. 20, 1897, A. E. Gurd (WO) ; north end of Walpole Is., Aug. 4, 1950, 
/. H, Soper (s.r.). LINCOLN; Beamsville, June 30, 1929, H. H. Brown (TRT); in woods, 
Queenston Heights, July 9, 1896, Wm. Scott (TRT) ; lot 39, cone. VI, Gainsborough Tp,, 
June 17, 1950, /. H. Soper (s.r.) ; near Bismarck, Aug. 13, 1952, /. H. Soper (s.r.). MIDDLE- 
SEX: low woods near Cashmere, Aug. 12, 1941, /. H. Soper 2833 (TRT) ; cone. Ill, along 
Dingman Greek, Delaware Tp., July 27, 1950, /. K. Shields (s.r.). NORFOLK: roadside, 
Walsh P.O., June 5, 1938, H. H. Brown (TRT) ; woodlot northeast of St. Williams, Sept. 3, 
1950, M. L, Heimhurger (TRT) ; moist deciduous woods, lot 15, cone. VII, Gharlott'villc 
Tp., Aug. 30, 1950, M, London (McM, ML) ; lot 17, cone. X, Windham Tp., Nov. 20, 1948, 
M, London (McM) ; lot 22, cone. II, Townsend Tp., July 27, 1941, /. H. Soper (s.r.) ; Long 
Point — Synder (40). PEEL: Summerville, July 9, 1932, H, H. Brown (TRT); Britannia, 
May 30, 1936, H. H. Brown (TRT). WELLAND: gravelly ridges along top of gorge of 
Niagara River between Queenston and Niagara Falls, July 30, 1940, Soper & McCollum 2285 
(DAO, GH, McM) ; low woods, lot 13, cone. I, Pelham Tp., June 22, 1941, J. H. Soper 2615 
(DAO, TRT); highland. Miller’s Greek East. Bertie Tp., Oct. 5, 1948, Bert Miller 872 
(McM); near Synder, May 21, 1950, /. H. Soper (s.r.); Fort Eric and along Lake Eric to 
Point Abino and beyond — Zenkert (14). YORK: Don Valley, Toronto, Oct. 4, 1930, H. 
Brown (TRT). 

EXCLUDED ‘RECORDS: HASTINGS & NORTHUMBERLAND: according to Macoun (12) Quercus 
bicolor occurred in . . . “that part of Ontario west of the Trent River. We have no authentic 
record of it east of the Moira, Hastings Go., Ont., but it is still met with in low, damp or 
swampy woods throughout the valley of the Trent” . . . One specimen has been seen labelled 
Hastings Co. (without a definite locality stated) collected by Prof. Macoun on Sept. 18, 1873 
(McG) but it appears to be Quercus alba. No recent colh‘Ctions nor other reports for Qucrcus 
bicolor have been found for the Trent River district. RUSSELL; Ca.ssclnjan according to 
Fletcher (59), but no specimens nor other reports found for this district. Some other southtTn 
species are known in these two districts and it may be that the Swamp White Oak once oc- 
curred in both and is now extinct. Until more definite proof of its occurrtnice. is forthcoming, 
however, these two records should perhaps be excluded. Botanists should be on th{‘ watch for 
this oak in both districts. 

37, Quercus Muehlenbergii Engelm. — chestnut oak, yei.low oak. 

There are three species in the White Oak group which may be called Chestnut 
Oaks. The name arises from the common character they share in having a leaf of 
which the outline is very much like that of the Sweet Chestnut, also a Carolinian 
tree of the Beech family. Since at some time or other this common name has 
been applied colloquially to every member of the group, it is often difficult to sort 
out the references in published works. Very few Canadians are even aware that 
such a tree as a Chestnut Oak is native to any part of their country. 

This first species in the Chestnut Oak group, Quercus Muehlenbergii, seems 
to prefer soils that are basically calcareous. Several typical sites arc on either 
sedimentary or metamorphic limestones, for example at the gorge or glen of the 
Aux Sables River at Arkona, along the Niagara Escarpment at Dundas, and 
along the brow of the Niagara gorge between Queenston and Niagara Falls. On 
this last site one may today see two arborescent species of Chestnut Oak as did 
David Douglas on his visit to the Niagara in 1823. Douglas noted (55) that 
several kinds of oaks there had serrated leaves, but he did not attempt to name 
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the kinds. One may say that, as a rule, the leaf of Q. Muehlenbergii tends to be 
quite sharply saw-toothed along the edges, with the teeth acute and pointing 
slightly towards the tip of the leaf. The teeth of the leaf of Q. Prinus are more 
uniformly rounded and not conspicuously directed towards the tip of the leaf. 
Both species grow side by side also in certain sandy areas in both Lambton and 
Norfolk counties. 

In Ontario Q, Muehlenbergii is apparently more hardy than Q. Prinus^ for 
in addition to the occurrence of both species in the Carolinian region, the former 
occurs also north of Lake Ontario from the Trent River valley to the upper St. 
Lawrence River and the upper Rideau Lakes system. The distribution of Q. 
Muehlenbergii is shown in Fig. 32, and the following list gives the records on 
which the map is based: 



Fig. 32. Distribution of Chestnut Oak {Quercus Muehlenbergii). 


ELGIN: woods along bank of Otter Greek near Vienna, May 28, 1950, /. H. Soper (s.r.). 
ESSEX: sand plain. Point Pelee, Aug. 31, 1950, /. H. Soper 2490 (DAO, GH, McM) ; Pclee, 
Middle, Hen, and East Sister Islands — Gore (6). FRONTENAG: Kingston, M. Landon 
(TRT); in the township of Pittsburg near Kingston (as Quercus custanea) — Drummond 
(57). HALDIMAND; soil over limestone, south of Sandusk, Oct. 3, 1951, Bert Miller 680 
(McM). HASTINGS: in rich woods, vicinity of Belleville, May & Aug. 1878, /. Macoun 
( GAN ) ; along both sides of the Bay of Quintc in the neighbourhood of Belleville — Macoun 
(12). KENT: sandy soil. Rondeau Park, Aug. 15, 1940, /. H. Soper 2370 (DAO, GH, McM) ; 
lot 13, cone, XII, Dover E. Tp., Aug. 11, 1941, /. H. Soper (s.r.). LAMBTON: sandy field, 
Port Franks, July 21, 1940, /. H. Soper et al. 2265 (DAO, GH, McM) ; sandy field. Kettle 
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Point, July 21, 1940, /. H. Soper et al. 2263 (DAO, OH, McM) ; on steep side of Aux Sables 
gorge at Arkona, 1946, W. S, Fox (s.r.). LEEDS: rocky hill near shore of Lak<‘ Opinicon, 
Aug. 22, 1945, /. H. Soper et al 2903 (DAO) ; rocky banks near the St. Lawrence River, 
Lansdowne, June 27, 1895, C, /, Young (GAN). LENNOX & ADDINGTON: northwest end 
of Lime Lake, southeast of Marlbank, Aug. 14, 1948, Soper & Dale s.n, (TRT) ; edge of 
woods at Watercombe, Aug. 6, 1951, M. L, Heimhurger 67 (TRT). LINCOLN: one mile 
southeast of St. Davids, Oct. 15, 1952, Bert Miller 811 (McM) ; in woods, Queenston Heights, 
June 29, 1896, Wm. Scott (TRT). MIDDLESEX: London, June, 22, 1934, M. L. Ferndd 
(GH); field, Byron, Oct. 1937, W, G. Colgrove (WO); lot 10, cone. I, Lobo Tp., June 24, 
1950, /. H. Soper (s.r.), NORFOLK: sandy woods, Turkey Point, May 20, 1933, T. M, C. 
Taylor (TRT); sandy ridge, deciduous woods, Long Point, July 28, 1951, Falls & Klawe 650 
(TRT). NORTHUMBERLAND: along the Trent at CJampbcllford Bridge— -Macoun (12). 
PRINCE EDWARD: in woods at top of steep slope opposite Lake-on-the-Mountain resort, 
Oct. 9, 1949, M. L, Heimhurger (TRT). WATERLOO: Galt, May 24 & Oct. 16, 1902, W, 
Herriot (OAG). WELLAND: gravelly limestone ridge along edge of river gorge, Niagara 
River between Queenston and Niagara Falls, July 30, 1940, Soper & McCallurn 2284 (DAO, 
GH, McM); sand over limestone, Point Abino, May 30, 1950, Bert Miller 26 (McM, TRT). 
WENTWORTH: Dundas, May 24 & July 1, 1902, W. Herriot (OAG) ; on the side of a ravine 
east of the headquarters of the Royal Botanical Gardens, Hamilton — Laking (corr. WSF), 

38. Quercus prinoides Willd. — dwarf chestnut oak. 

This oak has a shrubby habit and produces acorns when about three feet high. 
In Ontario it is known in only three localities which many other southern plants 
find eminently congenial: the sandy tracts on Point Pelec, near St. Williams, 
and along the last arm of the Aux Sables River. In the last-mentioned locality 
it is quite abundant and on some of the higher wooded dunes may attain a 
height of ten feet or over while retaining its multi-stemmed habit of growth. 
Because of the unusual form of its leaves it is not commonly recognized as an oak. 

The records for this species have been plotted on map 38, Fig. 33, and arc 
listed below: 

ESSEX: on the sands of Point Pelee, Aug. 7, 1932, Fr, Marie-^Victorin et al. 49258 (MT, 
TRT). LAMBTON: sandy soil south of Grand Bend, July 17, 1940, J. H. Soper el al 2153 
(DAO, GH, McM), sand dunes, Port Franks, July 10, 1939, W. S, Fox (WO) ; north side of 
‘The Cut” near Port Franks, June 20, 1948, Soper <S? Dale s,n. (TRT). NORFOLK: lot 19, 
cone. VI, Walsingham Tp., about 2 miles northwest of St. Williams Fore.stry Station, May 31, 
1951, Soper & Landon 5188 (TRT). 

39. Quercus Prinus L. — rock chestnut oak. 

In Ontario this species appears to be restricted to the Carolinian region. It is 
not a common tree but occurs scattered with other oaks chiefly in limestone and 
sand dune areas. It has undoubtedly been confused with Q. Muehlenbergii both 
in the herbarium and in the literature and possibly also with Q. bicolor. The 
range as determined by the present authors is shown on map 39, Fig. 33, and the 
records are listed below: 

BRANT: New Durham, July 30, 1934, R. F. Cain (TRT). ESSEX: Amherstburg— Macoun 
(12), but no specimens seen (collections from Point Pelee by Burgess and so labelled are Q, 
Muehlenbergii). KENT: lot 6, cone. VIII, Zone Tp., June 25, 1950, /. H. Soper (s.r.). 
LAMBTON: sandy field. Port Franks, July 18, 1950, J. H. Soper et al 2216 (DAO, GH, 
McM) ; near top of large sand hill near Port Franks, Sept. 1 1, 1941, /. H, Soper 2849 (TRT) ; 
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Fig. 33. Map 38: Distribution of Dwarf Chestnut Oak {Quercus prinoides). 
Map 39: Distribution of Rock Chestnut Oak {Quercus Prinus). 


rocky slope of ravine, Arkona Rock Glen, Aug. 5, 1950, Soper & Shields 5132 (TRT) ; Squirrel 
Is., Lake St. Clair, July 24, 1948, /. H, Soper (s.r.). LINCOLN: one mile southeast of St. 
David’s, Got. 15, 1952, Bert Miller 810 (McM); woods on slope below escarpment, Rockway, 
Aug. 13, 1952, /. H. Soper (TRT) ; lot 17, cone. X, Grantham Tp„ June 18, 1950, /. H. 
Soper (s.r.),* lot 19, cone. VII, S. Grimsby Tp., June 19, 1950, /. H, Soper (s.r.). MIDDLE- 
SEX: border of sandy woods near London, Aug. 25, 1886, J. A, Balkwill (McG) ; about one 
mile south of Lobo Station, June 24, 1950, /, H. Soper (s.r.). NORFOLK: lot 18, cone. VI, 
Charlottevillc Tp., Aug. 31, 1948, M. Landon (ML) ; lot 19, cone. V, Walsingham Tp., 1937, 
M. Landon (ML). OXFORD: lots 6-7, cone. XIV, Nissouri E. Tp., May 31, 1950, /. H, 
Soper (s.r.). WELLAND: Niagara Glen, Aug. 10, 1949, A, E, Straby (OAG) ; lot 5, cone. IV, 
Crowland Tp. & near Thorold, June 18, 1950, /. H, Soper (s.r.); Point Abino {Bay) — ^Bur- 
gess (50). 

11. THE RED AND BLACK OAKS. — The chief features possessed in common by the 
members of this group are leaves with sharply lobed margins, the tips of the teeth 
having the veins protruding beyond the leaf margin as bristles, bark often dark, 
furrowed, but rarely flaky, acorns requiring two years to mature and with the 
inner surface of the shell of the nut hairy. 

40. Quercus palustris Muenchh. — pin oak. 

Territorially, this oak and the Swamp White Oak are in the same class in the 
United States and Canada jointly (see Q. bicolor ^ above), but the Pin Oak is 
only found for a short distance north of the international boundary at each end 
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of the zone between the Niagara River and the Rivers Detroit and St. Clair. 
Q. pdustris is a tree of low damp ground and swampy rather open woods in 
Ontario. Its distribution is shown in Fig. 34, and the records arc listed below: 



ESSEX: low open woods southwest of Essex, June 17, 1953, J, K, Shields 1312 (1’RT) ; 
Leamington, July 1, 1882, T. /. W. Burgess (McG, TRT) ; Windsor — Macoun (12). LAMB- 
TON: Walpole Island, July 13, 1896, C. K, Dodge (CAN); low grounds, Ft. Edward, Sept. 
14, 1884, /. M. Macoun (GAN ) ; south end of Walpole Is., Aug. 4, 1950, /. H. Soper (s.r.) ; 
in a low damp valley between two long dunes, the Pinery between Grand Bend and Port 
Franks, 1928, W, S. Fox (s.r,), LINCOLN: Queenston Heights, Aug. 28, 1897, Wm, Scott 
(CAN, TRT) ; Three-Mile Greek near Niagara-on-the-Lake, July 14, 1954, /. H, Soper (s.r.), 
WELLAND: swampy woods about 2 miles cast of Cooks Mills, June 18, 1950, Soper ^ 
Shields s.n, (TRT) ; heavy land, lot 10, cone. V, Bertie Tp., Sept. 20, 1950, Bert Miller 163 
(.McM, TRT) ; Niagara Falls, 1950, A, M. Dew (NPG ) ; lot 5, cone, IV, Growland Tp. Sc lot 
11, cone. Ill, Humberstone Tp., June 18, 1950, /. H. Soper (s.r.) ; in damp rich Eat woodland 
near Fonthill, W. S, Fox (s.r.); Point Abino {Day) — Macoun (12); Navy Island, Niagara 
River — Hamilton (26). 

41. Quercus velutina Lam. — black oak. 

The continental distribution of the Black Oak is very similar to that of the 
Sour Gum and the Black Walnut. In Ontario, however, it reaches much farther 
to the northeast than these two, its range almost coinciding with that of Quercus 
Muehlenbergii (Fig. 32). The distribution is plotted in Fig. 35, and the records 
follow: 
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BRANl’: dry woods along the Grand River in Tuscarora Tp., May 28, 1950, Soper & Shields 
4452 (TRT). ESSEX: sand plain. Point Pelee, Aug. 31, 1950, /. H. Soper 2488 (DAO, GH, 
McM); in woods, Pelee Is., July 27, 1892, /. Macoun (CAN) ; on edge of field in heavy soil, 
southwest of Essex, June 24, 1944, W. G. Dore 44-10 (DAO). HASTINGS: in woods and 
thickets, Belleville, May 24, 1878, /. Macoun (GAN). HURON: roadside near Goderich, 
July 15, 1943, W. S. Fox (WO) ; common along the lake front from Grand Bend village to 
north end of Oakwood, W. S. Fox (s.r.). KENT: sandy plain, Rondeau Park, Aug, 16, 1940, 
/. H. Soper 2396 (DAO, GH, McM); dry woods about 3 miles southwest of Bothwell, June 
25, 1950, Soper & Shields 4802 (TRT); woods southeast of Wheatley, Aug. 3, 1950, J. H. 
Soper (s.r.), LAMBTON: sandy soil about 2 miles south of Grand Bend, July 17, 1950, /. //. 
Soper et aU 2164 (DAO, GH, McM) ; sandy field, Port Franks, July 1$, 1940, /. H. Soper et 
al 2219 (DAO, GH, McM); Kettle Point, July 19, 1940, L. O. Gaiser (McM); Point Ed- 
ward, Oct. 11, 1915, C. Dodge (A); in woods west of Blackwell, July 24, 1944, H. Groh 
2208 (DAO); near the ferry landing, Walpole Is., July 25, 1944, W, G, Colgrove (WO). 
LINCOLN: woods along east side of Twenty-Mile Creek between Jordan and Jordan Station, 
July 4, 1950, Soper <2? Shields s.n, (TRT) ; St. Davids, Sept. 3, 1898, Wm, Scott (TRT) ; 
woods about 2 miles south of St. Catharines, June 18, 1950, /. Soper (s.r.) ; lot 8, cone. HI, 
Louth Tp., May 29, 1951, /. H. Soper (s.r.); Three-Mile Creek near Niagara-on-the-Lake, 
Jxxly 14, 1954, /. H. Soper (s.r.). MIDDLESEX: in woods, London, Oct. 4, 1881, T. J. W, 
Burgess (TRT); woods near Mt. Brydges, July 19, 1950, /. K, Shields (s.r.). NORFOLK; 
ravine along shore cliff, Turkey Pt., Sept. 17, 1938, /. H. Soper 751 (McM) ; dry turfy woods 
northwest of Port Ryerse, July 14, 1940, /. H, Soper 2089 (DAO, GH, McM) ; on the sand, 
Normandale, July 3, 1936, Fr, Marie-Victorin et al, 46383 (MT, TRT) ; Delhi, Aug. 3, 1930, 
H. H, Brown (TRT) ; Vittoria, June 6, 1951, M. London (ML) ; lots 2-3, cone. Ill, Wood- 
house Tp,, Aug. 27, 1952, ], H. Soper (s.r,); Long Point— Synder (40). NORTHUMBER- 
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LAND: 2 miles north of Gentrotown, Aug. 13, 1948, Soper & Dale. sai. (TRT) ; dry sandy 
ridge 3 miles west of Trenton, July 16, 1947, W- G. Dore 47—279 (DAO). WAILRLOO: 
edge of marsh near Ayr, Sept. 6, 1941, F, H, Montgomery 849 (DAO, McM, OAC) j field at 
Veitch’s Lake, Galt, Sept. 27, 1902, W, Herriot (OAC) ; sandy loam near Wriglc/s Corners, 
Aug. 11, 1941, F. H. Montgomery 848 (DAO, McM, OAC). WELLAND: Humberstone, 
June 28, 1931, H. H, Brown (TRT); sandy soil, lot 25, Stamford Tp., May 25, 1950, Bert 
Miller 4 (McM, TRT); woods, Niagara Falls, May 21, 1938, M. D, Kirk (MDK) ; near 
Snyder, May 21, 1950, /. H, Soper (s.r.) ; near Fonthill, May 22, 1950, /. H. Soper (s.r.). 
WENTWORTH: wooded slope, Binkley’s woods [W. Hamilton], May 10, 1943, F. T. Knapp 
(McM). YORK: sandy soil, Little Grenadier Pond, Toronto, June 4, 1941, D. W. Kirk 
(MDK); in woods, Humber Plains, Toronto, May 16, 1896, Wm. Scott (TRT). 


excluded species 
42. Quercus coccinea Muenchh. — scarlet oak. 

Concerning the occurrence of this species in Canada John Macoun stated 
(12) in 1886: “The limits of this tree are very uncertain, owing to the confusion 
that exists in the minds of collectors regarding it and Q. rubra. In University 
Park, Toronto, are a few fine trees, but they become more numerous to the west 
and in the forest along the Niagara River and Lake Eiie, it is an abundant tree. 
More investigation is necessary before we can fix the exact limits of this species 
{Macoun), Vicinity of Toronto Fowler) After watching for Scarlet Oak 
in the field for many years and examining numerous herbarium specimens so 
labelled, the authors still have not found any clear-cut evidence that this species 
exists in Ontario today. That it once occurred here is quite possible but today 
confusion with Q. rubra^^ Q. velutina, and Q, palustris has resulted in a host of 
misidentifications and erroneous reports. In Indiana, Beam (52) stated that he 
believed that Scarlet Oak “has its mass distribution in the unglaciated area, and 
outside of that it is a rare and local tree”, Harlow (64) has excluded it from 
most of the state of New York. Although the general range as given in many 
floras and manuals often includes Ontario, wc believe that this species stops just 
short of our province. 

The most likely territory for Scarlet Oak in Ontario would undoubtedly be 
the Carolinian region, particularly the Niagara peninsula and the counties at the 
West end of Lake Erie. By no means have these areas been completely botanized 
nor thoroughly searched and those who may be in the field in these areas should 
be on the watch for Scarlet Oak. In the meantime, it seems best to exclude this 
species from the list until convincing evidence appears. 

Discussions and Conclusions 


THE CAROLINIAN ZONE 

Having now presented our interpretation of the ranges of forty-one trees and 
shrubs in southern Ontario, the next step is to use this information to determine 
( 1 ) whether the distribution patterns of these species fall into any recognizable 
groups and ( 2 ) whether it is possible to draw a northern boundary for the Caro- 
linian Zone in Ontario. Before summarizing the data, however, it may be of 
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interest to present a short historical account of the various boundaries and names 
proposed for the Carolinian Zone in Ontario. 

Several different schemes have been put forward for dividing North America 
into so-called ^‘'natural” vegetational or biotic areas. Each proposal has set up 
its own limits for the different zones or regions which it has recognized. A study 
of these systems reveals some conflicting data and opinions. At the same time it 
seems quite evident from the present study that southern Ontario does have some 
sort of a natural boundary (and probably two) separating vegetational asso- 
ciations of different compasition or affinity. 

In a now classic paper on Life Zones and Crop Zones of the United States 
published in 1898, G. H. Merriam (68) proposed the terms BOREAL, AUS- 
TRAL and TROPICAL for three main regions stretching from the polar seas 
to Florida. Six subordinate zones and other sub-divisions were presented in his 
classification. Merriam’s boundaries were related to isotherms, the chief criterion 
being the total quantity of heat units available to the plants (or animals) in 
different areas. This classification has been useful for certain purposes and has 
stimulated further research along the same lines. It is obvious, however, that no 
one could hope to .present a completely accurate account of the distribution of 
the flora and fauna on a continent as large as North America without a tre- 
mendous amount of data at hand. The early attempts were certainly done with 
a meagre supply of facts. 

The Austral Region of Merriam’s system was divided into a Transition Zone, 
an Upper Austral Zone and a Lower Austral Zone. In the east the boundary 
between the Alleghanian Area (of the Transition Zone) and the Carolinian Area 
(of the Upper Austral Zone) was drawn by Merriam across Southern Ontario 
from the north end of Lake St. Clair to the west end of Lake Ontario. The Caro- 
linian Area was defined by Merriam as that area . . in which the sassafras, 
tulip tree, hackberry, sycamore, sweet gum, rose magnolia, redbud, persimmon, 
and short-leaf pine first make their appearance . . . [counting from the north] 
. . . together with the oppossum, gray fox, fox squirrel, cardinal, Carolina wren, 
tufted tit, gnatcatcher, summer tanager, and yellow-breasted chat. Chestnuts, 
hickorynuts, hazel-nuts, and walnuts grow wild in abundance. The area is of 
very great agricultural importance’’. 

It should be pointed out here that there has not been any unifonnity in the 
use of the term “Carolinian”. This term was proposed as early as 1859 by J, G. 
Cooper (51 ) in discussing forest tree regions of North America. The area to which 
he assigned the name was a strip along the coastal plain of the Atlantic states 
from southern Long Island to Georgia and including therefore the eastern part 
of the Carolinas. In 1892, J. A. Allen (48) used the same term for a faunal 
region in discussing the distribution of North American mammals. The region 
occupied by Allen’s Carolinian fauna was quite extensive, stretching from the 
Carolinas north to New Jersey, westward south of the Great Lakes to the eastern 
edge of South Dakota and south to the northeastern comer of Oklahoma. 

According to L. R. Dice (53) : “The area now usually called 'Carolinian’ by 
biogeographers follows closely the map of J. A. Allen (1892: pi. 8).” Dice, al- 
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though essentially following Allen in the use of the term Carolinian, has drawn 
the western boundary farther east than Allen did, “making it fall near the east- 
ern border of the prairies”. The whole area of the Carolinian biotic province has 
been described by Dice as forming “The middle section of the great deciduous 
forest lying along the Atlantic Coast of North America” (53, p. 16 and map 1 ). 

Here then are four different interpretations of a Carolinian Zone or area in 
North America and two of them exclude any part of Canada, A final point to 
be kept in mind is that, as far as Ontario is concerned, not all the species con- 
fined to or characteristic of the so-called Carolinian area of the extreme southern 
part of the province have the same distribution in the rest of the continent, i.e. 
are typical Carolinian species in the sense of Merriam or of Dice. Some are found 
only in the eastern, central, or western parts of the great deciduous forest region, 
while others extend beyond the limits given for a Carolinian region by either of 
those two authors. An enumeration of the true Carolinian species of North Amer- 
ican plants cannot be made until some uniformity is reached in the designation 
of the limits of such a region and accurate maps of the distribution of the so- 
called or suspected Carolinian types are available. 

Turning now to the situation in Southern Ontario, wc find that several ac- 
counts of the floral regions have been written. In 1915 Macoun and Make (66) 
described a Carolinian Zone and stated that it was “confined to a small tract of 
land in southern Ontario, bounded to the south by Lake Erie and to the north 
by a line running approximately from the northern shore of Lake Ontario to 
Windsor. Its flora is most typically developed in the Niagara peninsula and on 
the very shore of Lake Erie. In general physiognomy it is rather similar to the 
hardwood forest flora . , . but differs greatly as far as characteristic species— -and 
even genera — are concerned. It is decidedly southern as to species, and exhibits 
a large number of forms which occur nowhere else in Canada.” 

“The most characteristic trees are the Hickories (6 species), the Oaks (10 
species), the Black Walnut [Juglans nigra) ^ the Chestnut {Castanea dentata)^ 
and the Sycamore {Platanus occidentalis) . Less abundant and more local in their 
distribution are : Cucumber tree {Magnolia acxminata)^T\\Y\iitixtc {Liriodendron 
Tulipifera)^ Flowering Dogwood {Cornus florida) ^ which have all beautiful and 
very conspicuous flowers, Papaw {Asimina triloba). Red Mulberry { Morns 
rubra), American Crab Apple {Pyrus coronaria). Sour Gum [Nyssa sylvatica)^ 
Sassafras {Sassafras variifolium) and others.” 

“The herbaceous vegetation is very rich, at least a hundred species occurring 
nowhere else in Canada being found in the zone. A few of the most conspicuous 
may be mentioned, viz,: yellow Nelumbo or “Lotus Flower” {N dumbo lutea). 
May Apple {Podophyllum peltatum). Wild Lupine {Lupinus perennis). Tick 
Trefoil {Desmodium), Flowering Spurge {Euphorbia coroUata), Swamp Rose 
Mallow {Hibiscus Moscheutos) , Wild Pansy {Viola Rafinesquii), Prickly Pear 
{Opuntia Rafinesquii)^ Poke Milkweed {Asclepias phytolaccoides) , Wild Potato 
Vine [Ipomoea pandurata)^ Downy Phlox {Phlox pilosa), Waterleaf [Hydro- 
phyllum appendiculatum) y Bee Balm {Monarda didyma)^ Foxglove [Gitardia 
pedicularia, G. virginica), Tall Bellflower {Campanula americana) ^Gvt^thobtlm 
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{Lobelia siphilitica) ^ Ironweed {Vcrnonia altissima, V. illinoensis) , Dense But- 
ton Snakeroot {Liatris spicata), Prairie Dock {Silphium terebinthinaceum)^ 
Cup Plant {Silphium perfoliatum) ^ Sunflower {Helianthus decapetalus, H. 
dwaricatus)y Tall Coreopsis {Coreopsis tripteris)^ Indian Plantain {Cacatia 
tuberosa). Golden Seal {Hydrastis canadensis) and Ginseng {Panax quinque-^ 
folium) were at one time abundant but are now practically extinct/' Most of 
the species in this last group are restricted to the area mentioned (i.e. south of a 
line from Toronto to Windsor), but at least one is found elsewhere in Ontario, 
namely the May Apple {Podophyllum peltatum). The distributions of the trees 
mentioned by Macoun and Make have been studied for the present paper and 
maps presented for all but three species of oaks referred to in the discussions con- 
cerning that group of species. 

In 1927 John Adams (45) defined as the Southern Region of Canada ‘‘The 
part of the province of Ontario lying south and west of a line drawn from Kings- 
ton to Collingwood on Georgian Bay". Although Adams did not use the word 
“Carolinian" in that paper, he listed many of the same species mentioned by 
Macoun and Malte as restricted to their smaller area. In particular Adams listed 
eleven families (with fifteen genera) and thirty-two other genera, all of which 
were said to be restricted to his “Southern Region". Writing for the Canada Year 
Book eleven years later, Adams (46, 47) used the term Interlacustrine or 
Carolinian Region, The northern limit of this region was not described but was 
shown on a map (loc. cit., p, 39) as approximately Sarnia to Toronto. Although 
there was a very considerable reduction in area from Adams’ Southern Region 
(1927) to his Interlacustrine or Carolinian Region (1938), the same lists of 
eleven families and thirty-two other genera were cited as peculiar to the smaller 
area.'’^ An additional statement w^as made, namely, that “There are 262 species 
in this area which are not indigenous to any other part of Canada" but un- 
fortunately only a relatively few of these were specified by Adams. 

One other account should be mentioned since it presents a boundary’ most 
closely resembling that which emerges from the present study. In his “Forest 
Classification for Canada", W. E. D, Halliday (63) has outlined a Deciduous 
Forest Region which he described as “The rather low-lying portion of the 
Ontario peninsula, enclosed by lalces Ontario, Erie, and Huron, [which] reaches 
the most southerly latitudes in Canada. This area enjoys very favourable climatic 
and soil conditions, which allow for the sole distribution in Canada of many 
Deciduous Forest species," 

“The associations are predominantly composed of broad-leaved trees. A large 
number of these species, many of small size, find their northern limit here. 
Amongst these are chestnut, tuliptree, mockemut and pignut hickories, chinqua- 
pin, chestnut, scarlet, black, and pin oaks, black gum, blue ash, magnolia, papaw, 
Kentucky coffee tree, redbud, red mulberry, and sassafras. In addition, within 
this Section is the main distribution for Canada of black walnut, sycamore, 
swamp white oak, the shagbark hickory, together with the more widely dis- 

special study of the families, genera, and species known or supposed to be restricted to 
these areas is currently being made by the junior author. 
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tributed butternut, bitternut hickory, rock elm, silver maple, and blue beech. All 
these species occur as scattered individuals or groups, cither on specialized sites 
or within the characteristic association for the Section. This association, made up 
of widely distributed broad-leaved trees common in part to both the Great Lakes 
— St. Lawrence and the Deciduous Forest Regions, consists primarily of beech 
and sugar maple, together with basswood, red maple, and (northern) red, white 
and bur oak. The presence of the species listed above, and the predominance of 
beech within the characteristic association, indicate a definite relationship to an 
Ohio centre of distribution. Coniferous species are poorly represented; ven^ 
scattered hemlock occurs within the characteristic association, on the lighter soils 
are small local areas of white pine, often with an understory of black and scarlet 
oak, and there is some presence of red juniper, generally on poor gravelly soils'*. 

This Deciduous Forest Region in Southern Ontario, is, of course, ju.st a small 
portion (at the northern edge) of the large deciduous forest formation which 
covers the greater part of the eastern United States. The Canadian portion con- 
fined to our Carolinian Zone has been designated by Halliday as the “Niagara 
Section*', labelled D. 1 on the map which accompanies his paper. The boundaries 
of the various regions and zones just referred to have been plotted on our map 
in Fig. 36. 



Fio. 36. Some of the vegetational and floristic boundaries which have been proposed for 
Southern Ontario: l-~Merriam (1898), 2--Macoun Sc Maltc (1916), 3---Adams 

(1927), 4 & 5--Hamday (1937), 6— Adams (1938), 7~Dice (1943). (For discussion 
see text.) 
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Summary of the Data 

After examining the distribution maps which have been presented it is possible 
to divide the species included in this paper into three main groups in regard to 
their range in Ontario as follows: 


Group L Restricted to the Carolinian Zone, 


1, Magnolia acuminata 

23. Gymnocladus dioica 

2. Liriodendron Tulipifera 

24. Euonymus atro purpurea 

3. Asimina triloba 

25. Nyssa sylvatica 

4. Sassafras albidum 

26. Fraxinus quadrangulata 

8. Ptelea trifoliata 

30. Carya laciniosa 

10. Cornus florida 

31. Carya tomentosa 

14. Juglans nigra 

32. Carya glabra 

15. Castanea dentata 

33, Carya ovalis 

16. Celtis tenuifolia 

34. Betula lenta 

17. Morus rubra 

36. Quercus bicolor 

19. Pyrus coronaria 

38. Quercus prinoides 

21. Gercis canadensis 

39. Quercus Prinus 

22. Gleditsia triacanthos (indigens only) 

40. Quercus palustris 


In order to compare the ranges of these species more easily we have employed 
a technique found useful by H. M. Raup (70) and others which allows plotting 
a large number of species on one map. This consists of drawing lines connecting 
the marginal stations in such a way as to outline the limits to which each species 
is now known to extend. In this way the noithern limits in Ontario for the 
twenty-six species in this first group have been shown on the map in Fig. 37. By 
no means do all twenty-six species have a common northern limit, but it is 
possible, if desired, to draw a mean or “smoothed curve" (as indicated by the 
heavy line x\B on the map) which may then be taken to represent a boundary 
for the Carolinian Zone in Ontario. This boundary starts at about Grand Bend 
on Lake Huron, dips southeastward nearly through London, curves south of 
Oxford County, then northeastward around Galt and then east to include a 
strip along the north shore of Lake Ontario through Halton and Peel counties 
and the western part of York county to a spot just east of Toronto. 

That there are certain dangers inherent in arriving at a vegetational boundary 
by using the ranges of individual species we are fully aware. The situation has 
been clearly stated by Dice (53, p. 6) as follows: “The limits of geographical 
range of species and races of plants and animals are not fully satisfactory criteria 
for determining the boundaries of biotic provinces and districts. Sometimes the 
limits of range for a number of species of plants or animals may coincide along 
the margin of a biotic area, and in such cases it will be found that there is some 
barrier to distribution at that place or some more or less abrupt change there in 
environmental conditions. Often, however, the range of a species does not stop 
abruptly at the border of a biotic province, but continues for a distance into the 
adjacent province. The reason for this seems to be that some isolated areas of 
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Fig. 37. Group I. The northern limits of twenty-six speci<*s restric:t(*d to the Carolinian Zone 
of Southern Ontario. (List in text.) The line AB repri'senls a north<*rn lioimdary for 
the Carolinian Zone. 


suitable habitat usually occur in the adjacent provinces, li\'en a species character- 
istic of one province may thus occur far beyond the area of its greatest abund- 
ance.” Dice has also stated that “a convenient means of fixing roughly the 
boundary between two adjacent biotic provinces is to draw the line at the place 
where the dominant associations of the two provinces cover approximately equal 
areas ... the vegetation accordingly offers for the present the most satisfactory 
basis for distinguishing the major ecologic communities of the continent."’ 

In the present case it should be pointed out that most of the area between 
Lakes Huron, Erie and Ontario is heavily settled, farmed or industriali?:ed and 
the possibility of determining accurately the areas covered by the southern De- 
ciduous Forest and by the northern Transition or Great Lakes-Sl. Lawrence 
Forest regions would be very small indeed. Such an ecological approach was not 
the intent of the present authors. However, it is believed that the indicator 
species of the Deciduous Forest such as Tulip Tree, Chestnut, Blai:k Walnut, 
Sassafras, Flowering Dogwood, American Crab Apple, Papaw, etc., when 
plotted together show fairly accurately the limit of this Carolinian Zone in 
Ontario. There are a number of other species, of course, (as indicated by Dice) 
which are also characteristic of the Carolinian Zone but which are found beyond 
its limits to varying distances. Most of these are listed in the second group of 
species which follows. 
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There seems little doubt then, that there is one real and fairly definite 
boundary which can be drawn between Lake Huron and Lake Ontario after 
examining the ranges of these characteristically southern species of trees and 
shrubs. It does not correspond with the boundary of any known topographic 
feature nor with the limits of any special soil types. There is, however, a good 
correlation with climatic regions, particularly with the isopleths which have been 
presented by Putnam & Chapman (69), for the length of the frost-free period or 
the length of the growing season in southern Ontario. In other words, the 
position of the boundary is probably related to the climatic conditions of the 
environment rather than to any edaphic factors. 

Since the ranges of all twenty-six species in Group I are not the same, the 
following division into smaller groups may be of interest: 

I a. Typical “Carolinian"’ species . — Sassafras albidurn, (Fig. 4), Cornus 
florida (Fig. 10), Juglans nigra (Fig. 15), Castanea dentata (Fig. 16), Pyrus 
coronaria (Fig. 19), and Quercus bicolor (Fig. 30). These six species have a 
wide distribution within the Carolinian Zone of southern Ontario essentially to 
its northern limit. 

I b. Species chiefly in the southern part of the Carolinian Zone but not ex- 
tending throughout to the northern limit . — Liriodendron Tulipifera (Fig. 2), 
Asimina triloba (Fig. 3), Morns rubra (Fig. 17), Euonymus atropurpurea (Fig. 
23), Nyssa sylvatica (Fig. 24), and Quercus Prinus (Fig. 33). 

1 c. Species found only at the w^estern end of the Carolinian Zone , — Cercis 
canadensis (Fig. 21), Glediisia triacanthos (Fig. 22. indigens only), Gymno- 
cladus dioica (Fig. 21), and Fraxinus quadrangulata (Fig. 24). 

I d. Species found only at the eastern end of the Carolinian Zone . — Betula 
lent a (Fig. 30). 

I c. Species found at both the western and eastern ends but not continuous 
across the Carolinian Zone ,- — Carya laciniosa (Fig. 28), C. tomentosa (Fig. 
28), C. glabra (Fig. ,29), C. oxmlis (Fig. 29), and Quercus palustris (Fig. 34). 

I f. Four species most abundant on sandy areas along the lake shores and 
large rivers . — Magnolia acuminata (Fig. 2), Ptelea trifoliata (Fig. 8), Celtis 
tenuifoUa (Fig. 17), and Quercus prinoides (Fig. 33). 

The disposition of species into the groups and subgroups should be considered 
provisional only, for additional data may change the distribution patterns 
enough to put a species into a different category. 


Group IL Characteristic of the Carolinian Zone but with disjunct areas in the 
Georgian Bay, Lake Ontario, upper St, Lawrence or lower Ottawa 
River regions. 


5. Linder a Benzoin 

6. Platanus occidentalis 

7. Xanthoxylum americanum 
9. Staphylea trifoUa 

12, Populus deltoides 
18. Hamamelis virginiana 


28. Carya cordiformis 

29. Carya ovata 
35. Quercus alba 

37. Qp,ercus Muehlenbergii 
41. Quercus velutina 
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In general, the eleven species listed above occur throughout the Carolinian 
Zone reaching slightly beyond the boundary drawn for that zone on the basis of 
Group I (see fig. 38). They also have additional stations in what arc probably 



Fig. 38. Group 11, The northern limits of eleven species chanicterisiic of lh(‘ Garolinian Zone 
but with disjunct areas in other parts of Southern Ontario. (List in text.) Th<*, line AB 
represents a northern boundary for the Carolinian Zone. 


climatically favourable areas around Georgian Bay or along the north shore 
of Lake Ontario especially on or near the prominent peninsula of Prince Edward 
county or in the region along and between the St. Lawrence and Ottawa Rivers 
east of the Canadian Shield (cf. Fig. 11 in Part II). These species may also be 
divided into subgroups on the basis of the position of the disjunct part of their 
area. 

II a. Species with their extra-Carolinian areas in the Georgian Bay region or 
along the north shore of Lake Ontario in or near but not east of Prince Edward 
County. — Linder a Benzoin (Fig. 5), Platanus occidentalis (Fig. 6), and Quer- 
cus velutina (Fig. 35). These species do not occur north of the contact line in 
the Canadian Shield region. Quercus velutina docs not appear to have any 
stations in the Georgian Bay region as do the other two. 

II b. Species with their extra-Carolinian areas along the north shore of Lake 
Ontario east of Lake Scugog and also in the eastern Ontario lowlands (between 
the Ottawa and St. Lawrence Rivers) but absent in the Georgian Bay region. — 
Xanthoxylum americanum (Fig. 7), Populus deltoides (Fig, 13), Carya cordi^ 






127 


Distribution of Trees in the Carolinian Zone 

formis (Fig* 26), and Qjaercus Muehlenbergii (Fig. 32). Quercus Muehlenbergii 
is apparently absent in the Ottawa valley, in which it dijffers from the other three 
species. 

II c. Species with extra-Carolinian areas in the Georgian Bay region, along 
the north shore of Lake Ontario and in the eastern Ontario lowlands. — Staphy- 
lea trifolia (Fig* 9), Hamamelis virginiana (Fig. 18), Carya ovata (Fig. 27), 
and Qjaercus alba (Fig. 31). Of these, Quercus alba is more widespread and 
more northern than the other three, its disjunct areas being so nearly contiguous 
as to form a transitional type to the next group. One peculiarity in its pattern 
is the apparent absence of this oak from the counties immediately east of Lake 
Huron and south of Georgian Bay. 

Group III. Species of the Carolinian Zone but occurring far to the north and 
east with a northern limit at about 46^ N. latitude {approximately 
the south shore of Lake Nipissing), 

11. Juniperus virginiana 20. Prunus serotina 

13. Juglans cinerea 27, Cephalanthus occidentalis 

There is not very much similarity in the distribution of these four species in 
Ontario unless it be that they all appear to be absent in that part of the province 
north of Lakes Huron and Nipissing (see Fig. 39). Also records for these species 



Fig. 39. Group III. The northern limits of four species common in the Carolinian Zone but 
ranging far to the north of it. (List in text.) The line AB represents a northern 
boundary for the Carolinian Zone. 



128 


Transactions of the Royal Canadian Institute 


in the upland area in and south of Algonquin Park aiv wvy scarce or lacking. 
Juniperus virginiana (Fig. 12) is found chiefly along the sandy and gravelly 
soils of the shores of the Great Lakes but also in rocky habitats along the contact 
lines between the Canadian Shield and the Ordovician to the south and cast 
(cf. Fig. 11 in Part II). The apparent restriction of Juglans cinerea to habitats 
south and east of the Canadian Shield has already been noted under the dis- 
cussion of that species in Part II of this scries. The distribution pattern is similar 
to that of Quercus alba (cf. Figs. 14 & 31) with the exception that the latter 
shows stations along the east side of Georgian Bay and in the Muskoka Lakes 
district where Juglans is not found. 

Prunus serotina (Fig. 20) and Cephalanthus occidentalis (Fig* 25) exhibit 
very similar patterns of distribution with the features noted above. One ad- 
ditional point which may be mentioned is that both these species are absent in 
the upper (or northern) part of the Bruce Peninsula although attaining a con- 
siderably more northern latitude on the east shore of Georgian Bay. 

A consideration of the ranges of the species in groups IT and III suggests that 
there is a second floristic or vegetational boundary in Southern Ontario related 
to edaphic rather than climatic factors of the environment. Such a boundary 
seems to be present along the contact line between the Canadian Shield and the 
Ordovician bedrock areas to the south and east of the Shield. This is essentially 
the basis on which Halliday (63) has delimited the southward extension in 
Ontario of. the Algonquin-Laurcntides Section (1.^. 4) of the Great Lakes-St. 
Lawrence Forest Region (see Fig. 36). A study of the distribution patterns of 
other non-Carolinian trees and shrubs and of herbaceous species of vascular 
plants may provide further evidence in support of this second vegetational 
boundary in southern Ontario. 
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WHAT BIOLOGY?^ 

A. G. Huntsman- 

History OF Our Biology 

No MATTER what biologv we should have, we cannot escape from our past. The 
future can be built only upon the past, whether the old continues to stand or 
falls in ruin. Sound building for the future involves profiting from the past. The 
biology we have has come to us from the past. It is not a local product, except 
that it has been largely a development of Western Civilization. That develop- 
ment can perhaps be more easily appreciated by viewing it in a local setting. To 
work it out in any other setting than Toronto would be difficult for me. Since 
Toronto has developed contemporaneously with modem biology, it may provide 
as suitable a setting as any other place. 

Just as ancient biology may be said to have started when Adam named the 
other living creatures in the Garden of Eden, that is, with the recognition by 
primitive man of other kinds of life, so modern biology is dated from 1758. 
In that year, the tenth edition of Carl von Linnets ‘‘Systema Naturae” firmly 
established our binomial nomenclature of the species of plants and animals. In 
that System, the characters by which each species may be recognized are given 
at some length, and the account of each concludes with a terse ‘‘Habitat” (Latin 
for “it lives” ) , that is, with an indication of where it actually lives. Has biology 
yet developed sufficiently from such a beginning for us to deal with it as a well- 
balanced whole? If it has, of what does actual living consist, and what is its 
relative importance in connection with the characters of the living organism? 

Biology as the name of a distinct science originated only in 1802, when 
Treviranus introduced it in the title of a publication as being the Philosophy of 
Living Nature, By derivation it means the science of the course of life or of the 
manner or means of living. Accordingly it has at times been restricted in mean- 
ing to the life histories of organisms or to their physiology. 

The French physiologist, Claude Bernard, defined life or living as the con- 
tinuous adjustment of internal conditions to external conditions. He wrote in 
1878 (Legons sur les Phenomenes de la Vie): “Ce n’est point par une lutte 
contre les conditions cosmiques que Forganisme se developpe et se maintient; 
e’est, tout au contraire, par une adaptation, un accord avec celles-ci”. The fact 
that living organisms are restricted to a very small part of the earth shows how 
essential for living it is to have peculiar outer physico-chemical conditions. The 
environment is as necessary for living as is the organism. 

If living is the adjustment of the internal to the external conditions, the latter 
set the pace. But apart from that pace, living may be slow or fast depending 
upon the rapidity of the adjustments. The extent or degree of living will similarly 
depend upon the number and the variety of the adjustments. In rapidity of 
adjustment and in number and variety of adjustmepts, man may reach the 

^Manuscript received March 22, 1954. 

^Professor of Marine Biology, University of Toronto, Toronto. 
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utmost peak in living of which wc have any knowledge. The measure of our 
living is the extent of our adjustments in adventure with the universe. Adventure 
is to be contrasted with teleology or purpose in life, an internal or subjective 
aspect which has dominated biological thought. Large as it may loom in our 
egotism, our ability to mould the universe to suit our purposes is very limited 
indeed. 

If biology is to deal with actual living rather than merely with the structure 
and functioning of organisms, it must include knowledge of the physico-chemical 
environment. If living is adjustment of internal conditions to external con- 
ditions, it necessarily involves changes in the external conditions. I pul forward 
the thesis that if biology is to be more than academic, it must ituLide adequate 
knowledge of the dynamics of the actual physic()-chcmi('al enviromnents of the 
organisms with which it deals. 

Development of Biology at Toronto 

Development of the modern science of biology has be(‘n roughly contempor- 
aneous with the development of the University of Toronto. Teaching in the 
latter has naturally reflected the fonner. 

In 1793, Colonel John Graves Simcoe of England, a leader of the Loyalists 
who had pressed northward from the States that had rebtdlcd, crossed Lake 
Ontario from Niagara, to land at what is now Toronto. Iia\'lng been appointe<l 
governor, he had the task of opening to settlers the recently [ounded Pi^oxincc 
of Upper Canada that has become Ontario. I’he name T’oronto was usetl for 
the country generally, spreading on the wholly north from this point on the lake, 
The only people established here were St. John Rousseau at the mouth of the 
Humber River and the Coon family, who were six miles up tlu^ Don Riv(‘r. In 
the vicinity of the town site, which the governor laid out on the shore of the 
harbour, there w^as nobody unless wc believe the testimony of William Smith, 
a carpenter and builder of Niagara, who stated that he was with th(‘ governor 
and found three Indian wigwams on the east bank of the Don, in one of wliich 
was the Chief Kashago, and only one white settler, William Peak, with his 
family, who hunted and fished. The latter may have been the William Peeck, 
who applied in 1796 for land in the Township of Hope (Port Hope). 

Toronto has developed in the short space of 160 years from the primitive 
wilderness that it wa.s in 1793 to a sprawling city that with its suburbs contains 
well over a million people. The name, whether or not formally recognized, has 
again come to cover an indefinitely large area that radiates in all directions ex- 
cept over the lake from the harbour which was responsible for its somewhat 
forced selection as the capital of the then new Province. The University was at 
its inception given over a hundred acrCvS out in the country and it at first owned 
both University Avenue and College Street, at the junction of which it was built. 
It is still there but engulfed by the city and shorn of most of its property, mainly 
by the Government, which throughout its history has been the arbiter of its 
destiny in the religious and political struggles that have chequered its history. 
As a ate for the study of living things other than man and his diseases, it has 
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steadily deteriorated. This is perhaps best shown by the fact that in 1793 Mrs. 
Simcoe recorded in her diary for August 13 that her camp at the mouth of the 
harbour was being supplied with salmon by the Indian, Walile Casigo, doubtless 
the one living on the banks of the Don who is mentioned above as Kashago. 
Salmon disappeared from Ontario in the last century and recent experiments 
have shown that for long distances up from the lake the local streams now 
become so warm in summer as to kill even young salmon that withstand a higher 
temperature than can the adults. 

Governor Simcoe urged on the British Government the immediate establish- 
ment at the Capital of a university to be supported by resources from the waste 
lands of the Crown and to be staffed, except in Medicine, by Anglican clerg}"- 
men, “from which more than any other source or circumstance whatever . , . 
morality and religion will be fostered and take root throughout the whole 
Province’’. The Colonial Secretaries considered this to be premature and with 
his departure in 1 796, the matter was left in abeyance for a quarter of a centurv^ 
He had, however, set on foot enquiries toward getting someone from Scotland 
to take charge of such an institution. Dr. John Strachan, who responded, came 
to Upper Canada in 1799 to find the project dropped. When the opportune 
time came in 1826 for definite action, it was he who submitted to Governor 
Maitland an elaborate plan for founding a university with provision both for a 
Botanic Garden and a Gardener, and with Natural History, including Botany, 
as the third subject in his outline of study. He journeyed to England and 
obtained a Royal Charter for King's College in 1827. But, with control vested in 
the Anglican clergy, so much opposition was aroused that this College “with the 
style and privileges of a University" came into being only in 1843. Not one of 
the six Professors then appointed taught Natural History, nor was the subject 
mentioned among the different subjects of study at the opening of the College 
either by the President, Dr. Strachan, or by the Vice-President, Dr. McCaul. 
Instruction was to be for careers in Law, Medicine and Divinity. Medicine was 
of course applied biology and in the Medical Faculty there were Professors of 
Anatomy and Physiology and of Materia Medica, Pharmacy and Botany. What 
might be called pure biology was taught in Divinity. Natural Theology, with 
Paley as the textbook, was largely biological, the examination papers for 1847 
having ten parts, out of eighteen dealing with secretion in animal bodies, con- 
tents of chest and abdomen, seeds of plants, breathing and use of tails for ovi- 
position in insects, larynx and trachea, blood system and nerves, venomous 
reptiles, protection of eyes and use of lachrymal fluid, roots and leaves of plants 
and their distinction from animals, and growth of plants. 

When King’s College was secularized and became the Uni\'ersity of Toronto 
in 1850, teaching in Divinity was forbidden, but Paley’s Natural Theology con- 
tinued to be taught under Ethics, presumably because it was not a matter of 
religious dispute, being taught also by the Methodists at Victoria College. 

As early as 1844, a chair in Agriculture was planned, in recognition of that 
basic need in the new country. The practical biology that it represented came to 
be taught in the University when the chair was filled in 1852. To illustrate the 
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principles of the practice with science, instructions were regularly given on the 
Experimental Grounds or farm attached to the University College. 

Only in 1851 was a definite attempt made to establish a chair in Natural 
History, that is in biology. Its first occupant, the Rev. William Hincks, who had 
been a Presbyterian minister, was appointed in 1853. In accordance with the 
Linnean tradition, he was an ardent sy'stematic naturalist. He built up a museum, 
which contained 6,000 species of plants, 1,000 of birds, 70 each of mammals 
and reptiles, 150 of fishes and some examples of the main groups of inverte- 
brates. 

The publication in 1859 of Darwin’s Origin of Species gave biology a very 
great impetus and effectually divorced it from religion. Acceptance of evolution 
was thought to make biologists the opponents of religion. With such a back- 
ground, Dr. R. Ramsay Wright came from Glasgow in 1874 to take the chair 
of Natural History. He taught evolution, but did not mention the word. Never- 
theless, this teaching has been credited with preventing his becoming head of 
the University, although he became ’Vice-President. He was most effective in de- 
veloping rapidly both teaching and research in biology. 

Professor Ramsay Wright was a zoologist more than a botanist and equally 
concerned with its practical and its theoretical aspects. That he did not per- 
sonally try to develop botany was doubtless owing to the fact that Agriculture, 
the important practical aspect of botany, was being handled in the University 
by Professor Buckland. Also, an Ontario School of Agriculture had been estab- 
lished at Guelph in 1 874. Its affiliation with the University as a College in 1 887 
did not bring it sufficiently into relation with the Biological Department for the 
latter to develop with any feeling of responsibility for Agriculture. It was differ- 
ent with Medicine. 

The importance seen in the application of science to industry brought about 
the establishment in 1878 of a School of Practical Science. I'hc Professor of 
Chemistry was Chairman of the Go\’eming Board and Ram.say Wright was the 
Professor of Biology and its Secretary. Although the first practical instruction in 
biology' was given in the School, owing to the fact that accommodation for the 
classes was unavailable in the University or College building, where lectures had 
been delivered, it was inevitable that biology could have little scope for develop,- 
ment in relation to a Faculty of Engineering towards which the School was 
headed from the first. However, the University Federation Act of 1887 made 
biology, that is, zoology and botany, a university rather than a college subject 
so that it had to serve all Faculties. At the same time, the Toronto School of 
Medicine became the Faculty of Medicine of the Universitv. Medicine being 
one practical aspect of biology, it was natural that the old Mos^ Hall, in which 
the University had taught medicine before it went into isolation nr retreat from 
professional teaching, should be replaced by a Biological Building, which was 
begun in 1888, and completed in 1892. The scope of its name was shown bv 
its housing, not only the Department of Biology but also the Departments of 
Physiology and Anatomy, so that it served as thp headquarters for the Medical 
students at the University until a Medical Building was erected in 1904. With 
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this responsibility and association, it is small wonder that Ramsay Wright and 
his students should have put such great effort into the teaching of biology for 
students in Medicine that he was credited on retirement with being one of the 
two outstanding men on the continent who had done most to place medicine on 
a sound, scientific basis. 

This achievement was possible only by his coupling scientific research with 
teaching and in this he was outstanding. He made early contributions to 
parasitology, which is allied to medicine. His early students were stimulated to 
engage in research. One, Dr. A. B. Macallum, became the Professor of Phys- 
iology and another, Dr. J. P. McMurrich, the Professor of Anatomy, and both 
began scientific research under his direction before the University had made 
any provision for it. The former played the most prominent role in the initiation 
in 1897 of research work in the University for the degree of Doctor of Phil- 
osophy. 

Scientific research took Ramsay Wright and his students into a biological 
field that was far from Medicine. In contrast with the air and the solid earth, 
the waters support life throughout, by \irtue of specific gravity, material con- 
tent and fluidity. The opportunities they afford for study of life has been 
responsible for the establishment of biological stations on their shores beginning 
in Europe and spreading elsewhere. An Ontario or a Canadian Biological 
Station was a great desideratum. At the meeting of the British Association for 
the Advancement of Science in Toronto in 1896, Ramsay Wright advocated the 
establishment of a freshwater biological station, and then took a leading part in 
the movement emanating from that meeting that resulted in the establishment 
in 1898 of the Marine Biological Station of Canada. Thus began the strong 
support of fisheries research that now characterizes Canadian Universities. The 
Biological Board of Canada, consisting wholly of scientists from the universities 
W'as established for this purpose by Act of Parliament in 1912, and became the 
Fisheries Research Board of Canada in 1937. 

The history of the development of knowledge in biology can only be glanced 
at, and in it Toronto has played, as is to be expected, but a small role. This 
de\Tlopm€nt of knowledge has been largely “pure’', that is, divorced from 
practical considerations. Its amount is prodigious. Taxonomy, which occupied 
the limelight following the work of von Linne, gradually decreased in relative 
importance and even came to be regarded as somewhat inferior, perhaps owing 
to its becoming to a great extent the mere identification and listing of species. 
It has largely become a Museum rather thart a University responsibility. It con- 
tinues, however, to be of prime importance in research and teaching. Em- 
bryology and morphology had a very great vogue in the latter part of the 1 9th 
century, but are relatively less Important now. Physiology and genetics developed 
mpidh' in the present century and there is no indication of any abatement in their 
prestige. Evolution with its concomitant, adaptation, has tended to dominate 
general biological thought, and to such an extent that biological textbooks are 
written with these forming the prevailing theme. The controversy between 
evolution and religion has, for the most part died out. Ecology has been steadily 
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coming to the fore, but its descriptive and diffuse nature has prevented it from 
being recognized as science of the highest quality. If, as the derivation of the 
word implies, ecology deals eflfectively with the habitat, that is, with the actual 
living of the organism and with its environmental needs, it may well occupy 
an outstanding position. Pathology continues to be very important from its 
relation with medicine and agriculture, but it has no particular standing other- 
wise. It deserves recognition as a basic subject in any broad treatment of biolog). 
Its practical importance depends upon whether or not we consider it preferable 
to ameliorate disease in the individual rather than either to get organisms that 
are fit for the particular environment or to make the environment fit for the 
organisms. 

Present Role of Biology 

The separation of biology into botany and zoology is a very natural one. and 
the first occupant of the chair of Natural History in the University of Toronto 
took pains to indicate that this subject included zoology and botany, which are 
treated separately in his lectures. The separation was indeed thought by the first 
head of the separate Department of Botany lo be so basic that he denied the 
existence of biology as a subject. Yet the separation was deplored b)' the head of 
the University. IE plants can dispense with animals, animals cannot dispense 
with plants. Perhaps for this reason zoologists have been more inc'linecl to be 
biologists than hare botanists. 

The roles that the Departments of Botany and Zoology are now pla\‘ing in 
the University of Toronto are quite diverse. The average numbers of under- 
graduate students receiving instruction in these Departments for the fivc-y(*ar 
period from \9^T to 1952 in the various Faculties of the University and in 
associated Schools and Colleges have been as follows: Botany: Arts, !!(>4; Medi- 
cine, 42; Engineering, 13; Household Science, 6; Forestry, 115; Pharmacy, 
316. Zoology: Arts, 791; Medicine, 152; Household Science, 7; Forestry, 159; 
Dentistry, 87; Physical and Health Education, 89; Nursing, 19; Pharmacy, 35; 
Optometry, 51. Tie numbers of students graduating each vear in the course 
in Biology were: 1948, 6; 1949, 10; 1950, 13; 1951,^10; 1952, 7. The numbers 
of these graduate.s [not proceeding to higher degrees) to enter the following fields 
of work have been: Government administration and research, 11; university 
and college teaching and research, 6; school teaching, 7. 

The numbers of graduate students in the Departments of Botany and Zoology 
who have for the six-year period from 1947 to 1952 gone thence into each of 
the following fields of work have been; From Botany: Government administra- 
tion and research, 29; university and college teaching and research, 11; jidiool 
teaching, 2; industry, 1. From Zoology: Government admimstration and re- 
search, 30; univer&ity and college teaching and research, 17; museum ad- 
ministration and research, 3; school teaching, 4; hospital work, 1 ; industry, 2; 
public organization, 1; armv 1. 

At the present time, in the Faculty of Arts, biology is an obligatory subject 
in only six of the twenty-nine courses. It is an optional subject in four more, and 
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these arc in Classics, Philosophy and Psychology, which reflects the breadth of 
their approach to knowledge. In the natural sciences, it is now omitted from 
the four courses for the basic sciences of Physics and Chemistry and is obligatory, 
not only in all the rather definitely biological courses, but also in the courses 
for the earth sciences of Geology and Geography. 

A Well Balanced Biology 

Common words are used so variously that my use of certain words should be 
made clear. Biology is the science of life or living things, that is, the knowledge 
needed for predictions concerning plants and animals. Life is the sum total of 
living things or of the activities of a living thing. Living is the activity. That 
activit)' is so complex and variable that, to make progress in understanding it, the 
biologist has felt it necessary to take one part at a time and more or less ignore the 
rest. He considers that he is studying the living or activity, but is really abstract- 
ing from it. The actual li\'ing of the plant or animal is its activity as a whole 
without any abstraction and without removing it from its natural environment. 

It is quite unwise to be at all dogmatic as to the formal education that any 
individual should have for any particular field of work, when it is not a matter 
of his becoming expert in a particular technique that is to be used. Variety in the 
inherent capabilities of individuals is so great as largely to defy analysis and 
classification. The variety in the experiences of the individuals apart from their 
formal education is very great and is under little control. The variety in the 
situations for action that will confront the individual may be extremely great 
and they are little susceptible to prediction. For these reasons, those responsible 
for education in biology should merely try' to ensure that the best knowledge of 
the subject for the time being is made available for whatever uses may develop 
for it. It is decidedly important to question the basic ideas in biology and to 
make sure that the sound ones are generally appreciated by whatever avenues 
they may be disseminated. Next in importance comes formal instruction in these 
basic ideas, and it is conceivable that, if they were more clearly formulated and 
illustrated, they would be found to be much more generally serviceable in uni- 
versity education than they are at present, particularly if they were not unduly 
loaded with less important detail. Such instruction would of course be particu- 
larly valuable to those who must deal practically with the living of organisms 
including man. Broadly that includes every person, but it is questionable when, 
in comparison with other educational demands, formal instruction in biological 
principles will be considered advisable or necessary. The basic need is undoubt- 
edly for research, that is for the education of those w^ho are to develop all the 
knowledge that may be required in connection with practical action on the liv- 
ing of organisms. The present educational situation for biology reflects that fact, 
in that the great majority of those who specialized in biology arc engaged in 
research. Does this mean that a well balanced biology is still a matter, not of the 
present, but only of the future? Have we the scientific basis for practice in con- 
pection with actual living? 

How is our ability to present a well balanced biology to be judged? Actual 
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living is dependent upon the external conditions, the environment. We need to 
know what is necessary for the habitat. This is a geographic, that is, a local, mat- 
ter. We can properly wStart with our own places on the earth. What do we know 
of conditions for actual living of plants and animals in and near Toronto, as well 
as throughout Ontario and throughout Canada? To cooperate with those respon- 
sible for the subject of Geography in this University, we give courses in plant 
and animal geography. I have indicated how the development of Toronto and 
the settling of Ontario have altered conditions in the local waters, which are not 
man's habitat, so that salmon, once abundant here throughout the summer, 
disappeared. Although I have said that conditions here have steadily deteriorated 
for the study of life, except of man and his diseases, this exprcvsscs merely the 
popular view of city dwellers who idolize the wild. Do we know what kinds of 
life have gone from Toronto and also what kinds of life have come to Toronto 
in the past one hundred and sixty years? The true picture includes both of these. 
If we can present this picture, can we state with what changes in the environ- 
ment these changes in actual living at Toronto are associated? 

The passenger pigeon which formerly at times darkened the skies of Ontario 
has disappeared from the face of the earth. What changes in conditions caused 
this? Mrs. Simcoe in her diary for 1 793 mentions the occurrence of great num- 
bers of rattlesnakes at Burlington, which would clearly be the mississauga. None 
are now to be found nearer there than the Wainfleet marshes of Lake Erie or 
than the shores of Georgian Bay. What has been responsible? 

Have we yet the scientific knowledge to predict for the particular environment 
w'hat the actual living will be? If we should want dijfferent ac'tual living from 
v^hat now exists, can we state what changes would need to bo made in the en- 
vironment? In the broader field throughout Ontario and throughout Canada, 
what can we state of the environmental conditions that exist and of the kinds 
and quantities of actual living there can be with these (‘.onditions? Can we even 
begin to say for our country how many men and what kinds of men its conditions 
permit? As it happens, I have been studying for the past twenty years the actual 
living of the salmon, and have come to appreciate, to some extent, what is in- 
volved in presenting a well balanced biology for aquatic life. The biologists have 
the task of obtaining directly or through those concerned with the actual living 
of plants and animals, that is, those concerned with medicine, agriculture, for- 
estry^ and wild-life, as well as those concerned with the fisheries to whom I have 
had to turri, the knowledge that is necessary for presenting the most important 
basic scientific principles for life or living. 

Sir Edwin Ray Lankester, who was a power in zoology following Darwin in 
the latter part of the last century, when morphology was in its heyday, considered 
that a well balanced zoology mast have five branches: ''Morphography, the work 
of the collector and systematist. Bionomics, the lore of the fa rmerf gardener, 
sportsman, fancier and field-naturalist, including thremmatology, or the science 
of breeding, and the allied teleolop', or science of organic adaptations, Zoo- 
Dynamics, Zoo-Physics, Zoo-Chemistry, the pursuit of the learned physician. 
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anatomy and physiology. Plasmology, the study of the ultimate corpuscles of liv- 
ing matter, their structure, development and properties, by the aid of the micro- 
scope, Philosophical Zoology, general conceptions with regard to the relations of 
living things (especially animals) to the universe, to man, and to the Creator, 
their origin and significances.’’ However odd this outline of the proper scope of 
zoology may seem to us now, it should be noted that he starts with the work of 
\^on Linne and that he puts in second place knowledge of those concerned with 
the actual living of the animals. It is this latter which has been neglected be- 
cause such knowledge is to be obtained far from the class room and the labora- 
tory and because it has been considered an inferior kind of knowledge. I have 
used for it the tcim biapocrisis, the response of the organism as a whole to what 
it faces where it lives. Whatever words are used, the important point is that such 
knowledge of the actual living of the organisms must occupy a prominent posi- 
tion in any well balanced biology. 

In biology as elsewhere, there is the conflict between the academic ideal of 
knowledge valued for its own sake, free from the contamination of the market 
place, and the practical ideal of knowledge to serve humanity in its need for 
effective action. In this conflict, the scientist enters the very controversial field 
of values, which belongs to the subjects of ethics and economics. Valuation seems 
inevitable in any attempt to have a well balanced presentation of biology. I do 
not hesitate to urge the practical ideal of knowledge to serve humanity in its 
need or desire for effective action, and, as a biologist but not as a citizen, I re- 
frain from judging the need or desire. Any knowledge whatever may be con- 
sidered as valuable for its own sake. For me to uphold the value of the knowledge 
which I have come to want or prefer rather than what others want seems to be a 
selfish attitude to take. 

With the above declared object, a well balanced biology will be one that best 
serves human needs for effective action in connection with the life or living of 
man himself and of other organisms, as in the fields of medicine, agriculture, 
fisheries, forestry and wild life management. While it must include knowledge 
of the organisms themselves, its main concern should be with the adjustments of 
the organisms to the changes in the environments in which they live. There must 
be clear appreciation of those changes as well as of the adjustments to them. To 
what extent arc we yet able to deal scientifically with these things, that is, to pre- 
dict how the particular environment will change as well as to predict how the 
organism will adjust to the change. The farmer needs this knowledge in caring 
for his plants and animals and he must depend upon the meteorologist for pre- 
dictions of the weather that affects them. 

In the actual living of an organism, the most important things seem to be 
survival, growth and breeding. To these there may be added movement, which 
determines where the organism will go and survive or not survive, grow or not 
grow and breed or not breed, depending upon the environment. If biology is to 
mean the actual living of the organism, the most important part of the biology 
of any plant or animal will be its biapocrisis, that is, how' it responds to what it 
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faces where it lives in survival^ growth, breeding and movement. In a well bal- 
anced biology, the knowledge presented will be mainly determined by its sig- 
nificance for these four basic features of actual living. 

It should be understood, however, that a biology which places emphasis on 
the environment rather than on the organism represents one only of two con- 
trasted aims for human action in regard to organisms. It is not that of recovering 
and maintaining the health of the organism in spite of unfavourable environ- 
ment, which aim man usually has for himself as the result of wanting unfavour- 
able environment for one i^eason or another. The environment becomes of prime 
importance when the aim is to avoid an unfavourable, or to produce a fa\'our- 
able environment for the organism. Knowledge of the suitability of the environ- 
ment is also important when it becomes a question of selecting or producing a 
kind of organism for a particular environment. 

In dealing with the environment, the four elements of the ancients- - earth, air, 
fire and water — come into consideration. Geology represents the first and provides 
the solid basis. Meteorology, which was in the early days an Arts course in the 
University and should be taught again, represents the second and gives the most 
potent complex changes. Astronomy includes consideration of the sun, whose 
fire provides energy for life. Hydrology represents water, the most imtTr>rtant 
medium for life, which still remains to be developed in the Universit)'. any 
such presentation of biology as has been suggested, there will be need for all the 
various subdivisions that have been mentioned on pages 135'"(). The anjount of 
time to be devoted to each in a well balanced scheme will need to be work(‘d out. 
It is all too true that the enthusiastic specialist in any particular field will want to 
make each student also a specialist, if he can. It would perhaps b(* wt‘ll to plan 
the details of the courses apart from the specialists, who would merely be resprai- 
sible for helping the students to learn what is considered from the broad stand- 
point to be necessary for them to know. It is the responsibility of the studtail to 
acquire the knowledge and experience that will make his living an (dTecli\'C 
whole. It is the professor s duty to help him in this and especially to judge the 
result. 

While the unverifiable matter of past origins is useful as an historical back- 
ground, and while the idea applies as universally as time, evolution should not 
be our main concern. I venture to suggest that our objective for teaching and 
research in biology be to elucidate the actual living of the various kinds of organ- 
isms. For such elucidation, biology must consist as in the past of accounts of the 
kinds, as dealt with in detail in taxonomy and genetics, and of their structure, 
functioning and development, as dealt with in detail in morphology, physiology 
and embryology. For each kind the facts of structure, functioning and develop- 
ment will need to be presented as permitting survival, growth, breeding and 
movement under particular external conditions, which determine where and 
when, given a start, the kind will be found, that is, its habitat, For adequate 
knowledge of external conditions in elucidating actual living, appropriate aspects 
of meteorology, hydrology and geology will have to be included in both teaching 
and research. 



A WOODLAND SITE NEAR CHATHAM, ONTARIO^ 

Kenneth E. Kidd- 

Introdugtion 

The existence of an Indian site on the farm of Mr. W. R. Krieger, near Chat- 
ham, Ontario, was first drawn to the attention of the Royal Ontario Museum of 
Archaeolog>^ in a letter dated November 14, 1948, from Mr. Neil Coppieters. 
Along with the letter, Mr. Coppieters sent a photograph of a vessel (Fig. 8, 
right) which he was able to restore from sherds found on the site, and which 
revealed clearly its Woodland character in its semi-globular .shape, rounded bot- 
tom and apparently fabric-roughened exterior, but which also in its incised and 
mildly castellated rim suggested later adiliations. Further, Mr. Coppieters’ obser- 
\'ation that “a more elaborate, almost completely restored v^essel, bearing incised 
chevrons on the neck beneath an impressed rim . . (Fig. 9) had been found, 
lent additional interest, while the finding of projectile points, bone awls, numerous 
sherds, several clay' pipes, a stone axe, and a couple of burials indicated a rela- 
tively prolific site. 

Its Woodland features made it desirable to give it serious attention, and in 
June of 1949 arrangements were made with Mr. Krieger to excavate as soon as 
the crop was removed in the late summer. Accordingly, with the writer in charge, 
a parly of six spent a fortnight trenching the small area available for study, the 
results of which work are presented below. 

Previous to 1947 no one seems to have been aware of the site's existence, but 
about that time s(n'cral amateurs made surface collections from it. Mr. Coppieters 
and Mr. Stanley Wortner both examined it carefully in 1948, and in addition 
to making their surface finds did a ccilain amount of digging, in the course of 
whic'h they located 23 pits and two or three burials. Mr. John Gazarek was able 
to restore a vessel from sherds which he excavated upon the site at that time 
(Fig. 9), and which is the second one referred to in Mr. Coppieters’ letter. Mr. 
Walter Winberg collected some 50 stone scrapers, drills and projectile points 
wholly from the surface, and of these he very kindly supplied the excellent line 
drawings shown in Fig. 6. These are of considerable importance to this stud)' 
since they comprise the majority of this type of artifact found on the site. If any 
other collections were made here, they have not come to the writer’s attention. 
The site itself is located in Lot 7, River Range, Harwich township, Kent county. 

, Kent county, like adjacent parts of .southwestern Ontario, was glaciated and 
its soils were laid down as glacial drift. In post-glacial times, lakes covered most 
of the area, in which sediments were deposited and the iiTegularities of the sur- 
face smoothed out (Richards, Caldwell and Morwick — Soil survey of Essex 
county). The present appearance is that of an almost flat plain, with slight un- 
dulations, through which the Thames river threads its way. By and large, the 
course of this stream runs fairly straight in a southwesterly direction, but in detail 

■J^Manuscript received August 6, 1954. ‘ 

^Curator, Department of Ethnology, Royal Ontario Museum of Archaeology, Toronto. 
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it does a good deal of meandering. It has cut a wide flood channel in most places, 
including its course through the Krieger farm. Within this flood channel it has 
cut a deeper, permanent channel, which at the above point keeps the western 
side. As a result of this circumstance, the Indian .site here under study lies at 
present about 300 feet east of the permanent bank, at the very edge of the flood 
channel upon the plain (Fig. 1). 



Fig. 1. Map to show the location of the Krieger site in Kent county, southwestern Ontario. 


The normal elevation of the Thames' water is 578 feet above sea level (as of 
1934), and the elevation of the site 600 feet. The land surface therefore is 
approximately 22 feet above the level of the water in the river. The slope from 
the one to the other is at first steep (8 feet in 65 feet), and then gradually drops 
to the river's bank. It is upon the brink of this drop that the site is located (Fig* 
2, above). 

There is no conspicuous difference between the soil in the flood channel floor 
and in the rest of the immediately surrounding plain. It is all described tech- 
nically as ‘Thames clay loam," that is, “an imperfectly drained, reddish brown, 
friable clay with silty clay loam, neutral to alkaline" (Soil Map of County of 
Kent, 1936), In the areas where the excavation was conducted, however, the 
subsoil appeared as a hard-consolidated yellow sand with numerous lenses of red 
limonitic material which were extremely difficult to dig through. The surface soil 
was never deep; six to eight inches being the greatest depth found and in places 
it was considerably less* Erosion is taking its toll; to quote a letter from Mr, 
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Fio. 2. Above, view of the Kriegcr site frbm the northwest. The excavated area lies close to 
the barn, on the ridge. Below, an excavated pit, showing the shape. The square is five feet. 


Coppieters, dated November 29, 1948: “The depth of most pits is extremely 
uncertain, that is, the original depth, since the site is located on the edge of a 
bluff leading to the river flats, and is subject to excessive erosion. When I first 
visited the site, at least a score of gullies a foot or more in depth were seen. This 
and repeated cultivation are probably responsible for destroying many otherwise 
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restorable pots.’’ Along the edge of the drop, the topsoil in plac es has l^eon en- 
tirely washed away. 

The site is bounded on the west by the river flats, and on the south by Fer- 
guson Drain (Fig. 1). Immediately to the east are the farm buildings and the 
orchards, leaving only a ledge some 70 X 100 feet wide available for examina- 
tion. From the evidence it would seem quite probable that the site extends much 
farther east but the presence of the fami buildings made investigation in that 
direction impossible. Across the road, on the adjacent farm, a number of pro- 
jectile points have been picked up which closely resemble those found by Mr. 
Winberg on the Krieger site, indicating either that the latter extends that far and 
is thus much larger than is proven, or that people of a similar culture occupied 
the nearby spots at some time. As revealed by excavation, however, the Krieger 
site had a limited range on this bench, extending not more than 260 fed from 
north to south. 

The northwest corner of the large bam, with a concrete foundation, was used 
as the bench mark, and its east-west wall taken as one of the co-ordinates oi the 
grid. The other co-ordinate was at a right-angle to this and exactly 1 0 feet west 
of the north-south wall of the bam. Upon these co-ordinates the site was laid out 
in five-foot squares (Fig. 3). Excavation was conducted by removing three-inch 
levels of soil. 

It should be mentioned that this area has been cultivattxl for a ct*ntury or 
more; hence, can be by no means considered undisturbed ground. Furthermore, 
because of its proximity to the farm buildings, it has been used fn^quenlly as a 
place upon which to bury the remains of farm animals which havt‘ died. I’inally, 
Mr. Krieger informed the writer that much of the surface of the fit‘ld imme- 
diately west and south of the big barn had been scraped to provide inat(*rial upon 
which to erect that building, so that that particular area has been imu'h rtxluced. 
The disturbing factors thus arc seen to be (1) cultix'ation ; (2) the lairial of 
farm animals; (3) the scraping of large areas; and last but not least, (4) erosion. 

As the number of squares completely or partially excavated amounted to 54, 
about one-quarter of the available area which gave evidence of occupation! was 
explored. Since, however, the evidence of occupation at the extremes of the ex- 
cavation was very slight, most of it being located more centrally, it may be as- 
sumed that about one-third or even one-half of the richest culture-bearing 
portion was dug. 

The area which was known to have been occupied was tested to determine the 
limits of occupation. Continuous trenches were run in fertile areas, but single 
squares only were excavated beyond these. While in the absenc e of continuous 
trenches running the full length of the site and crosswise of it, it cannot be main- 
tained that the limits are known beyond dispute, nevertheless the results of the 
above procedure indicate clearly that the great majority of the pits and conse- 
quently of the cultural remains occurred in an area 90 feet from north to south, 
and half that from east to west, in the fomi roughly of a triangle situated along 
the edge of the plain, the southern end of which is approximately 1 70 feet north 
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of Ferguson Drain. At the north end of the triangle a disturbed burial was en- 
countered, and 50 feet south of this, a complex burial, but these contained vir- 
tually no cultural material. 

As already noticed, the topsoil was ever3rwhere thin, never being more than 
six or eight inches deep and in places not more than two or three. It contained 
remarkably little cultural material. Out of some 34 artifacts (of bone, stone, shell 
but exclusive of pottery) found in the excavation, only seven were from the top 
six inches and five of these were found in that area which had been scraped for 
building purposes. We are probably correct in believing that the five had been 
recently exposed through erosion and that the remaining two. had been repeat- 
edly disturbed through ploughing. 

Pits 

It became obvious that the great majority of all cultural material was con- 
tained in aboriginal pits. These had been dug through the topsoil and into the 
hard sand below. No plan or system of arranging them had been followed. They 
were apparently merely dug wherever fancy prompted, for while some were iso- 
lated, many overlapped one another. Out of the total of 54 pits completely or 
partially excavated, only five are known definitely not to have overlapped. In 
17 cases two pits overlapped, and in five cases, three overlapped. The remainder 
were only partially dug and hence are not completely known, but many of them 
probably would have shown overlapping. The zone of greatest concentration of 
pits was in the central area, covering a stretch about 70 feet from north to south 
and from the edge of the plain eastward about 45 feet. All but two pits lay in 
this zone. Some areas were so completely pitted in fact that the upper portions 
of the soil consisted entirely of pit contents. 

Although there was a good deal of variation in shape and size, two principal 
types of pit were distinguishable; these may be called “bowl-shaped” and 
“beaker-shaped.” The former were nearly twice as numerous as the latter and 
showed, generally speaking, sloping sides and flat or concave bottoms. (Fig. 2, 
below); whereas the beaker-shaped had vertical sides and either flat, concave 
or irregular bottoms. Diameters across the top ranged from 2^4 to 11 feet, and 
depths from 16 inches to 42 inches, with the bowl-shaped variety, on the whole, 
somewhat larger than the beaker-shaped, and less subject to extreme variation. 
Top diameters of 4 to 5 feet and depths of between 20 and 30 inches were the 
most common dimensions. 

Extremely shallow pits seem to have been reduced to that condition through 
erosion. 

Analysis by Square 

Since the excavation procedure involved the removal of material by square 
and level, pits were not opened as such. The advantages of the method were that 
(1) a good control was obtained over material by level; (2) excellent profiles 
were secured; and (3) floor graphs, photographs and positional data were 
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recorded in good detail. If there were disadvantages, they consisted in the non- 
isolation of material pit by pit. Almost every' square revealed at least one pit, 
and some as many as three; under such circumstances, the keeping separate of 
material from the several pits became complicated. The advantages, however, 
probably outweighed the disadvantages, since the customary overlapping would 
have prevented their identification in any case until they had been excavated to 
a considerable depth. Beyond this depth, it was usually possible to isolate the 
remains according to pits, which was done. 

Exploration of the culture-bearing triangle was done, not by continuous 
trenching but by making two groups of trenches. The more northerly of these 
was based upon a trench called the “4” trench, with laterals running both .east 
and west from it. The northern group when completed had an irregular form, 
approximating the letter H. The south group comprised three main elements. 

Of the 54 pits, all but two were in the area of the triangle. Small amounts of 
cultural material were found in the topsoil (i.e., that part which had been sub- 
jected to ploughing), and even a few artifacts, as already observed, but the 
greater portion came from the pits themselves. 

In view of the confusion caused by overlapping, an analysis of the cultural 
remains square by square has been attempted. The gross recovery was 4248 
pieces (exclusive of human remains), and of these, 1453 were artifacts. As 
evidence of the intensive occupation of this area, it may be pointed out that the 
"4”-trench held 26% of all pits opened, and yielded 58% of the gross total of 
specimens from the site, including 39% of all pottery. The remaining area repre- 
senting 85% of the total explored yielded the other 42% of the cultural material. 
No other part of the excavation, not even the squares immediately flanking the 
“4”-trcnch were anything like as prolific as this. The situation in this trench may 
be seen in Fig. 3. 


Analysis of Remains 

Pottery accounted for by far the greatest amount of cultural remains (1416 
specimens), with stone, bone and shell contributing very minor quantities each, 
to bring the total to 1453 artifacts. 

Stone material? used by the Krieger site people included chert, a kind of slate, 
limestone, quartz and granitic rocks and sandstone. The chert is almost entirely 
a grey formation, often flecked and streaked, but a few examples of bluish chert 
are present. Mr. Charles F. Wray, of West Rush, N.Y., after examining a series, 
reported that it contained Onondaga flint, and probably also Lockport dolorhite 
flint It was always present in a worked condition, and all stages from roughly 
flaked pebbles through chips and rejects to finished projectile points and scrapers 
are represented. Out of 294 objects of this material to be excavated, 18, vyere 
finished artifacts or fragments thereof. This may indicate that some flint-working 
was done on the site, but more likely most of the artifacts were made elsewhere, 
ance the ratio of chips to finished product seems low. 

Of the slate objects found, five are chips and one appears to be a scraper. The 
source of’thc material is not known, but is probably local. It is rather coarse-, 
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grained and grey with a dark reddish cast. In addition to the above, Mr. W ortner 
found a small piece of worked slate, probably from a bannerstone, in the spring 
of 1950. 

Small nodules of limestone discovered in various parts of the site may have 
been natural occurrences. 

A few fragments of a translucent white quartz were found as well as a number 
of nodules of a decayed or burnt granitic material. The quartz appeared to have 
been artificially fractured, but showed no sign that any attempt had been made 
to fashion it into anything. Its presence here, though amounting merely to a 
couple of pieces, is worth noting since it is of so common occurrence on Indian 
sites in Ontario and has not yet been satisfactorily explained for any occupation. 
The granitic material probably came from firestones, very few of which were 
saved. 

A large number of pieces of sandstone (60) was found in camp refuse, but 
none appears to have been worked. 

Since the soil in the area is remarkably free of stone, it appears likely that most 
of those found on the site had been brought there by the former inhabitants. All 
except the chert, and possibly the slate, occur locally and could have been picked 
up over a wide area; it is the concentration which indicates their transportation 
thither. 

Somewhat more than one-half of all the material recovered from the Krieger 
site is in the form of bone. Samples of all types were saved, though considerable 
quantities were discarded due to the time factor involved in recovering it. Fish, 
mammal, bird and human bones are all present, and in that order in point of 
quantity, with also a few pieces of turtle shell. The great amount of this material 
indicates emphatically the dependence of this people upon these sources of food, 
particularly upon fish and mammal. The seeming preponderance of fish bones 
may however be deceptive for they preserve well and are in many species far 
more numerous than in mammals. Besides, most of them probably found their 
way into the refuse directly. 

There are 555 specimens of mammal bone. This second largest segment of the 
bone inventory contains a wide variety of material, including representatives of 
white-tailed deer, raccoon, grey squirrel, black bear, muskrat and possibly elk. 
The first-mentioned appears to be the most abundant. Thanks are due to Mr. 
S. C. Downing, Royal Ontario Museum of Zoology, for the identifications given 
above. 

Many of the remains, particularly the long bones, had been splintered (165 
specimens), or splintered and burned (45), Another 23 specimens, not long 
bones, had also been burned. The remainder of the material is for the most part 
in a fra^ented condition. There are 1 1 animal teeth and 9 artifacts of mammal 
bone, all in the form of awls. 

Aside from providing clues to food sources, the bone inventory proves the pres- 
ence of the dog. This is indicated by the presence of a tooth, and more em- 
phatically by the finding of a skull by Mr. Wortner in 1950, identified by Mr. 
Downing, The variety is indeterminate. 
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There ek ?7 specimens of bird boae, mostly from small species, but including 
a turkey’s l«esg;bone. Twenty had been subjected to burning. No artifacts of bird 
bone were nw ted, unless it be an awl which was included in the previous category. 

Thirty 'three specimens of human bone not associated with burials were found 
in pits. The most striking find was in a square where two human femora lay 
crossed; thei r brownish, rather glossy condition suggests, though it does not prove, 
that they haod, been boiled. Most of the other bones were from hands and feet. 

Eleven imgments of turtle plastron were recovered, but since none showed 
human workmanship, it is likely that their owners were used for food. 

Snails and bivalves were the two shelled preatures whose remains (183 speci- 
mens) were found at the site. The forpaer (31 specimens) probably arrived there 
through natniral causes, since there is no evidence that they were used for food, 
and only on«e, a Campeloma shows any agns of alteration. This'one is perforated 
on the lip as if for a bead — ^the only instance of a shell artifact at Krieger — and 
has the apjiearance of having been intentionally fashioned. All the forms arc 
local. 

There is mo doubt, on the other hand, that clams of several sorts, were gathered 
and eaten by the Indians. Sixty-eight entire valves, 66 fragmentary ones, 1 1 burnt 
pieces and T valves which showed alterations possibly due to human agency make 
up the inrentory. Four varieties, all freshwater edible forms, are distinguishable, 
as follows: 

Ambieitria costata Raf. (9) 

Obomm subisturba Habit (Lea) (15) 

Elliptis iilatatus Raf. (44) 

Pleuraiima coccineum Conrad (16) 

The identifications of these as well as of all other shells were made by Dr. Harald 
Rehder, and Dr. Joseph P. E. Morrison, of the United States National Museum, 
to whom tfc anks are due. 

The ESifais is by far the most frequent at the Krieger site; 35 entire or nearly 
entire valves are present. Where breakage occurs on these, it is usually at a point 
opposite the muscle attachment, indicating that the bivalve was forced open 
while stai living, presumably for the sake of its flesh. The same holds true for 
Obonana bat to a lesser extent. AmbUma is represented by 2 entire valves and 
7 fragments ; Pleurobema by 5 entire or nearly entire valves and 1 1 small frag- 
ments which usually include the muscle attachment. Its present distribution is 
from southtera Canada to Missouri and Kentucky. It is evident that the shells 
■ of the lattw two forms are much more broken for some reason than the others; 
perhaps they are more difficult to open. In any case, the evidence all points to 
the use of clams for food at this ate (Fig. 4k). 

The stone inventory is small. Material recovered during the excavation shows 
endy 13 pTajjectile points including fragmentary ones, four or five scrapere, a frag- 
menta^ dril and a blank for a pipe bowl, as well as three samples of ochreous 
material probably for use as pigment. In addition to these, Mr, Wortner’s col- 
lection contnins three projectile points, and a double-pitted anvil stone; and Mr, 
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Fig. 4. Specimens of bone and shell: (a-i, 1) bone awls; (j) altered metatarsal bone; (k) 
mussel shell. Specimen (1) is inches long, and the others in proportion. 
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Winberg’s, 43 projectile points and fragments, six drills, four scrapers and cme 

knife. . | 

Of projectile points, four principal types have been found at the site; the^ 
with the total number of each are as follows: (1) unnotchcd, 22; (2) comd^r- 
notched, 13; (3) side-notched, 16; and (4) stemmed, 3 (Figs. 5a-o, 6). Frag- 
ments too small to classify number 8. Since most of these are surface finds, the 
question may arise as to what proportion of each was excavated. The answer is 
that the ratios hold for excavated material as well as for the general run; thus, 
unnotched points were found in situ to the number of 4, as well as one corner- 
notched and 2 side-notched specimens. No stemmed points whatever were found 
by the field party. 

, The most common variety may be described first. These points are usually tri- 
angular, and may have either a concave, straight, convex or irregular base. Of 
the excavated points, those with concave bases are in the majority, while surface 
finds had mostly straight or irregular bases (Fig. 5e,f). Triangular points tend 
to be roughly made and may be as large as 4.7 X 3-3 cm. Some, like that shovm 
at (f) and Fig. 6 (b,c) have concave sides as well as concave bases, while others 
are straight-sided. One sub-type in the Winberg collection .shows an extremely 
concave base, described best as “contracting” (Fig. 6a). 

The comer-notched points were much more commonly found on the surface 
than in the excavation and therefore may not represent the type used by the 
people identified with the site. Such points are often broad leaf-shaped, and the 
notches at the comers may be small, regular and neatly-made; or so broad as 
almost to constitute the artifact a stemmed point (Fig. 6e-g,o,p). The excavated 
specimen, found at the bottom of a pit, belongs to the first .sub-type with .small 
notches (Fig. 5b) ; since it was definitely in an undisturbed deposit, the type is 
presumably contemporary with the occupation, but does not seem to have been 
popular with the people of the time. It was associated with a few chert chips, 
bone refuse and pottery (Fig. 7f). 

Side-notched points constitute the third class, and here again with two repre- 
sentatives in the excavated material (Fig. 5a,c) both narrow leaf-shaped speci- 
mens. Almost identical points were found on the surface, eight being in the 
Winberg collection and one in the Wortner collection (Fig. 6j,k,m,n). Other 
variants are points with broad notches and irregular bases, and points with ir- 
regular notches and straight bases. 

The stemmed point is represented by three specimens, in the Winberg col- 
lection. They are evidently aberrant material, being quite different among them- 
selves asi well as from the excavated specimens (Fig. 6q) . - 

Thus, out of 59 points and fragments of points found at the ate, only 13 were 
obtained under controlled conditions. Of this small group, four are triangular, 
two are side-notched and one comer-notched. We must assume, then, that the 
tiiangulat pojnts were the dominant form at the time of the occupation, but 
that the side-notched and comer-notched varieties were also in use. 

One specimen in the Winberg collection may have been a knife. In its broken 
condition, for the tip i^ nussing, it measures 3.2 cm. in length; its general outline 
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Fig. 5. Artifact, df ston^: side-nptohed projectile points; (b, d) cornfer-notched pro- 

jectile points;, (e) triangular, unnotched point; (f-h) Iragnjentaryj triangular unnotched 
poinb; (i-^1) fragmentary points of indeterminate shapes; (m, n, pi-r) scrapers; (o) fragment- 
ary drill. Specimen (a) is inches long and tixe rest in proportion. ' ‘ 
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Fia: 7. Sherds: (a) mcisedj (b) incised with linear stamp; (c) incised with linear stamp 
and pimctation; (d) ipcised with pseudo-scallop shell, and castellated; (e) incised with den- 
tate stamp; (f) incised ^ith cord-wrapped stichj (k) incised with punctations- All from, the 
excavations, except (c), which is in the Wortner collection. About 54 natural sire. 
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is leaf-shaped with a straight butt; one side is convex and unnotched, the other 
has a notch at the comer (Fig. 6 1). 

As before mentioned, only one fragmentary drill was excavated, and it appears 
to have been the expanded form (Fig. 5o) . It was found at a depth of 30 inches 
in a pit. The only other drills are in the Winberg collection which contains six. 
Four of these are similar to the excavated specimen, one is Y-shaped and one had 
a round head (Fig. 6d,h,i). 

Of the three end scrapers excavated, two are rectanguloid (Figs, 5m,n,q; 6r) 
and one trianguloid (Fig. 5p). While these implements are made from a grey 
chert, a fourth tool, taken to be a scraper also, is fashioned from slate (Fig. 5r). 
It is much larger than the others and shows much wear along the convex side. 
The Winberg collection contains a fragmentary red slate scraper and three 
notched ones. 

An extremely soft piece of whitish limestone was found in the fifth level of a 
pit and has the appearance of a blank for a right-angled pipe. It has been par- 
tially pecked into shape and the bowl bears a cylindrical form, but the base or 
stem is indefinite. The dimensions are 5.5 X 4 X 3.6 cm. 

A double-pitted anvil stone^in the Wortner collection is 9.8 X 6.8 X 3 cm. 
The sides show some abrasion. 

Three pieces of yellow ochreous material were found in pits and may possibly 
have been used as pigments, since they would lend themselves naturally to that 
purpose. 

A small fragment of rubbed slate about 1^ inches in diameter and more or 
less triangular was probably broken from a butterfly stone. It was found on the 
site in 1950 by Mr. Wortner. 

The number of artifacts made of bone is even smaller than that of stone, but 
they were present in all parts of the excavation and at various depths. 

Ten of the specimens are awls (Fig, 4a-i,l). One pair consists of two catfish 
spines, found in different pits at the fourth level (Fig. 4b). 

There are three splinter awls of varying lengths, all well finished and polished 
throughout, and all possessed of sharp points. The longest — a slender tool — has 
a slight constriction near the proximal end which seems to be intentional 
(Fig.4e). 

The medium-sized specimen is faceted lengthwise where it has been rubbed 
into shape, and is very sharp. One facet is so highly polished as to suggest it may 
actually have served as a polishing tool in some connection (Fig. 4c). The 
small^ of the three is highly polished but probably only a iragnierit of a larger 
specimen (Fig; 4a). A fourth splinter awl is much larger than those just 
described (Fig. 4g) ; it is made from a large mammal leg bone, probably of the 
deer, and is fini^ed only towards the point, which is sharpened abruptly. A scarf 
just above the pefet cuts back deeply into the shaft, and raises the question of 
whether the specimen may have been an awl at all, but intended rather for a 
point for a l^ter or a harpoon. Two other awls (Fig. 4f,i) are made from seg- 
ments of bird bone; the latter has a short but very sharp point. The last and 
largest awl has been prepared from an ulna of an knmature deer whose epiphyses 
ha^ not, muted. The ^laft.'was cut abruptly to mahe .a very short but sharp 
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pointed instrument (Fig. 4 1). A large awl similar in general shape to the last, 
in the Wortner collection, was made from a splinter of mammal leg bone and is 
1 1.3 cm. long. Finally, a diorter but similar tool, 9.3 cm. long, is in the Winberg 
collection. 

One deer metapodial is probably worthy of mention, though it seems not to 
have been worked (Fig. 4j). Finally, a piece of human skull, about 2.5 cm. 
square, was found on the site by Mr. Wortner in 1950. It shows staining due to 
the effect of leaching in ashes and a small scorched patch on one broken surface. 
More interesting, however, is the presence of part of a drilled perforation, which 
had been done with an instrument .5 cm. in diameter, and gone completely 
through the bone. 

Ceramic remains, which loomed so large at this site, will be discussed in the 
following section. 


Ceramics 

Kriegcr pottery may be defined as fine-tempered, i.e. the aplastic is present in 
large quantities, but coasists for the most part of small grains of quartz-like 
materM, while in a few sherds larger grains, some as much as 5 mm. in diameter, 
occur. In about 12% of all sherds, aplastic material accounted for nearly one- 
third of the mass; in the remainder the ratio was much less. The texture of 
Krieger pottery is, generally speaking, poor. Despite the predominantly fine 
aplastic, the ware is full of bubbles and air holes, porous and rough in aspect. 
The most striking characteristic of Krieger ceramics, however, is the decoration. 
Very few pots and apparently only the smallest, were left plain. All others were 
profasely decorated on the upper portions and usually textured on the body. All 
but twelve rim sherds and 309 body sherds excavated had some form of decora- 
tion. 


Tabde to show Incidence of Decoration and Surface Treatment 


Body sherds (a) Plain . 309 

{b) Textured (fabric) 704 

— 1013 

Rim, neck and shoulder sherds, decorated. Total . . 437 

1450 

Less duplicated . * 34 

Total 1416 


It was upon the necks, shoulders and rims of vessels that the potters lavished 
their greatest attention (Figs. 8,9). Techniques were limited enough, comprising 
only the use of incising, stamping, the cord-wrapped stick and punctation, but 
the first was employed both singly and in combination with each of the others 
and the last three illustrate within themselves the use of a considerable variety 
of instruments of different shapes, sizes and patterns. A word of explanation upon 
each of these is in order. 

About 30% of body sherds and a small number of rim sherds were left smooth 
■ and pl^n, and entirely undecorated. On the remainder the bodies were treated 






Fig. 8. Two restored vessels: lefL from the Museum excavations, showing linear stamping on the rim and upper neck, ex- 
terior and interior, incising in two styles on the shoulder and heavy body texturing, and five castellations; right, from the 
collection of Mr. N. Coppieters, with design made with cord-wrapped stick, and coarse body texturing. 
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Fig. 9. Vessel excavated and restored by Mr. John Dazarek and now in the Kent-Chathani 
Museum at Chatham. Height: 19 inches. (Courtesy of Mr. Gazarck and the Kent-Chatham 
Museum, Sketch by Mr. W. Winberg.) 

by texturing with some material, probably coarse textiles; frequently the result- 
ing surface was partially smoothed, leaving it only slightly textured and with 
the pattern largely obliterated. A very coarse material was used for texturing in 
many instances, apparejntly being applied to the same surface first in one direc- 
tion and then in another, with the result that the surface is greatly roughened 
and the pattern largely destroyed (Fig. 8, right). This texturing is applied only 
to the body exterior; the neck exterior and the interior are never so treated. 
They are smoothed. The neck and rim and sometimes the shoulder are smoothed 
to recrive the decorative design. In some instances, however, the applied decora- 
tion overlaps the surface treatment on the body; this is especially common in the 
case of incising (Fig. 9). 

Decorative techniques, as already mentioned, comprise (1) incising; (2) 
stamping; (3) cord-wrapped stick or paddle-edge imprinting; (4) punctation 
and certain combinations of these. In all cases, the resulting design was a com- 
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posite affair, made up, in the case of incising, of an arrangement of straight lines 
scratched in the wet clay, and in the case of stamping by the repeated application 
of a stamp in such a way as to result in an overall pattern. The same applies to 
punctation and the use of cord-wrapped stick, although from the small sherds 
of the latter availaUe for study, the construction of patterns seems to have been 
limited. The exception to the rule is to be found in the case of complex stamps 
in which the pattern is often simply built up by repeating the impression in a 
zone or band to form one continuous pattern. 


Incising 


This technique was freely and abundantly used in decorating Kricgcr pot- 
tery. It was applied to shoulder and neck commonly, less so to the rim and its 
interior. Two hundred and twenty-seven sherds or 49% of all rim, neck and 
shoulder fragments are so decorated. Among these are rims of five ves.scls, of 
which two exhibit incising on the interior; one is plain and the other exfoliated 
on the inner surface. On all five, incising was applied to the exterior neck and 
rim. IncisLng is more common on the neck, where it reaches its greatest flor- 
escence. It takes the form chiefly of hatched triangles so arranged as to leave 
plain triangles between; cross-hatched triangles similariy arranged; triangles 
hatched in opposite directions; and large rhombi broken up into small triangles 
hatched as in the last instance, and hatched rectangles, usually outlined by a 
plain border. Such units as the large rectangles and rhombi arc generally, but 
not always, also emphasised by an incised line forming a border around them. 
In a few cases, horizontal incised lines are placed to encircle the necks of vessels, 
where they either serve as decorative elements in themselves or to separate 
other decorative elements. One vessel is decorated exteriorly and on the rim with 
short, diagonally placed incisions closely spaced; interiorly it has a row of bosses, 
each about 5 mm. wide and 4 cm. apart running horizontally around the neck 
and 4 cm. below the rim. From the outside these bosses are not conspicuous. 
The inciang is characterised by crude workmanship; the lines vary in depth, 
the spacing is generally irregular, and many over-run the plats or triangles 
within which there was an obvious intention to confine them (Fig. 10 l,m). In 
^ a few instances, indeed, the inciaons carry down into the body texturing i^hort 
distance, and again, lines do not end at the confiries of a triangle, or fs&'lfeort of 
them. It is seldom that a fine, carefully executed design is to be scent in this tech- 
nique. As for the width of the incisions, both fine- and wide-line styl^ are appar- 
ent, the former being about 1 mm. and the latter as much as 3 mm. wide, i.e. 
a form of trailing. 


There are 37 sherds bearing incising in combination with other techniques, 
which may be subdivided as follows: 

,(a) Ihciang plus linear stamp 5 sherds 


{b ) . ” . 

” dentate stamp 

. . . . 12 ” 

(0 ” 

” complicated stamp . . . . . . 

. ... r ” ' 

id) . ” 

” cord-wrapped stick or paddle . . 

. . . .2 ” 


” punctatiori 1 . 

. ' . , 6 '■ ” 

HI. ■: 

. ” linear, st^p: plus dentate stamp . 

< . . .1 sherd. 
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(g) Incising plus linear stamp plus punctation 4 sherds 

These may be briefly described to give an idea of the manner of arrangement, 
leaving details of the non-incised techniques for inclusion under the proper 
heading, 

(a) Incising plus linear stamp. In three instances the incising consists of a 
zone of horizontal lines, bordered at one side by a continuous linear stamp de- 
sign (Fig. 7b) ; in one the linear stamp forms a continuous border at the rim (Fig. 
7c) ; while in the fifth specimen hatched plats of incising are bordered by a band 
of linear stamps. The vessel illustrated in Fig. 8, left^ which has been classed as 
an example of Krieger Incised, bears a zone of linear stamping on the rim, both 
interior and exterior. The shapes of the stamps vary somewhat. 

(b) Incising plus dentate stamp* One specimen showing hachured triangles 
of incising is bordered by a series olhorizontal lines of dentate stamp impressions. 
A second has a band of dentate stamping bordered by incised lines horizontally 
placed. Two small sherds, of thinner ware than any of the above, appear to have 
a triangle and horizontal lines of incising bordered, in one case at the rim, and in 
the other on the shoulder, with a double or triple band of pseudo-scallop shell 
stamping (Fig. 7d). In cases where the rim is intact, the same design is present 
on the interior. A large sherd from another vessel has hachured and incised tri- 
angles on the neck alternating with plain triangles of the same size, with bases 
and tips at shoulder and rim; the rim is decorated with a zone of vertical dentate 
stamps below and obliquely placed ones above. The interior rim has the same 
stamped design bordered below by a row of punctations (Fig. 7e), 

(c) Incising plus complicated stamp. In the case of the largest sherd, com- 

prising vSomewhat more than half the rim and neck of a small vessel with an oral 
diameter of 11 cm., roughly incised horizontal lines are utilized to mark off two 
zones of dentate-stamp-like impressions on the neck and a similar design on the 
rim; the top and inner margin of the rim are decorated with the same stamp 
(Fig. 7f). One other sherd shows a band of three incised horizontal lines used to 
separate a zone of complicated stamping on the neck from a complicated stamp, 
very much resembling pseudo-scallop shell only much coarser, on the rim (Fig, 
ilg). In two other sherds oblique hatched lines occur bdow a band of com- 
phcated stamping on the rim, and another has hatched triangles of inciring 
below (Fig, llh). , 

{d) Incising plus cord^wrappei stick. In one shoulder sherd, the cord- 
wrapped stick was used to mark two parallel, horizontal lines on the shoulder; 
incising was placed crosswise of this in a rough hachure, both the inciring and 
the cord-wrapped stick impressions being laid on over the body texturing (Fig. 
Hi). In another example, opposed triangles are filled with lines of cord-mark- 
ings and outlined by incised lines (Fig, llj). Four sherds, probably all from 
the same ves^l, show a band of horizontal indscd lines bordered between 
shoulder and body by a wide band of oblique impresrions forming a continuous 
design. Four other specimens are decorated on the neck with incised and ha- 
ehured triangles, bordered at the rim with a zone of obliquely placed cord- 
wrapped stick impressions (Figi 10 1, 12:4). The vessel shown in Fig. 8, rights 
also bears a cord-wrapped stick decoration on the rim. 
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Fid. 10. Sherds: (l,ni) inCised with • puiict^tion and cord-wrapped stick; (t,v) stamped^ 
(x) cord-wrapped stick; (n,y) punctate. All from the excavations except (m), which is in 
the 'Wdrtner Cpdllectim, About }4 natural size. 







Fio. 11. Sherds: (g, h) incised with complicated stamp; (i) incised with cord-wrapped 
stick; (j) linear punctate; (o—r) linear stamped. All from the excavations except (h), (j)* 
and (n), which are in the Wortner collection. About natural size. 
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Fig. 12. Sherds from the surface and other collections: (1) large rim .sherd showing design 
of concentric rhomboids done in dentate stamping; (2) complex design in incised technique 
with cord-wrapped stick decoration on the rim; (3) small vessel with incising and punctation; 
(4) vessel with cord-wrapped stick decoration on the rim and incising and punctation on the 
body. Courtesy of Messrs, Coppieters and Wortner. (About J4 natural sisse.) 


{e) Incising plus punctation. Two sherds probably from one vessel bear in- 
cised and hachured triangles, one of whose borders is indicated by a line of short, 
straight punctations. One small vessel bears horizontally incised lines bordered 
on the rim by deep vertical punctations (Fig. 12:3). In another sherd, a 
hachured area is bordered on the shoulder side by a row of small punctations. 
Two small sherds bear what suggest incised and hachured triangles over a 
pattern of small crescentic punctations (Fig. ,7k). A line of more or less tri- 
angular punctations has been applied over cord-wrapped stick decoration on the 
rim of the vessel shown in Fig 9. 

A small number of vessels was decorated with designs made by using incising 
combined with two other techniques, as; 

(/) Incising plus linear stamp and dentate stamp. 

(g) Incising plus linear stamp and punctation. 

Incised and hachured rectangles, separated by a plain strip, are bordered at the 
shoulder by a linear stamp impressed to create a chevron pattern. The punctation 
occurs in the form of impressed circles equidistantly placed within otherwise 
plain bands which cut the hachured rectangles into triangles (Fig. 7c). This 
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pattern is exemplified on three sherds from one vessel. A large sherd showing 
rim, neck and parts of the shoulder is decorated on the neck with cross-hatched 
and incised triangles with the bases on the shoulder. Between these, on the plain 
areas, is a vertical line of ovoid punctations. The rim is decorated with a variety 
of cord-wrapped stick impressions (Fig. 10 1). Another example shows roughly 
incised triangles with punctate bosses arranged in a row above, and bordered 
with pseudo-scallop shell stamping. 

Stamping 

Next to incising, this technique was the one most commonly used at Krieger. 
Indeed, if it does not enjoy a straight numerical majority, it was probably 
even more lavishly used than any other, in the sense that it occurred on many 
vessels which were also incised, was used in a variety of ways, one stamp being 
combined with another, and in numerous forms. The principal forms of stamps 
used, with the number of sherds of each, are; Linear (35); Dentate (28); 
Complicated (56) and Miscellaneous (7). There is no example of rocker stamp 
whatever at this site. 

In the following description of stamped designs, the above count indicates 
those sherds which have stamping only. Others have already been described 
under Incising. 

(a) Linear stamp, I'he linear stamps used at the Krieger site were simple 
affairs, being long rectangles, or in some cases ovals. Some were impressed deeply, 
others shallowly; some were widely spaced, others closely (Fig. 7b). They were 
usually applied in series to produce a band of continuous design. Single bands 
of this sort occur on one rim and six shoulders. A popular arrangement was to 
impress the stamp into a chevron pattern, either single or multiple; two rims and 
six shoulders are so decorated (Fig. llo,q,n). Many sherds (5 rims, 12 necks, 
and 1 shoulder) are decorated by parallel bands of linear stamp impression, 
cither contiguous or separated (Figs. 8, left; lip; 13s). 

Some of these impressions are shorter and broader (Fig. Ur), others arc 
deeper at the ends than at the middle, while one at least resembles a cord-wrapped 
stick. Occasionally in multiple stamping the direction of one band will be 
changed to produce a chevron at the edge (Fig. Up). There is only one instance 
of such a stamp being arranged in a vertical row; this occurs on a small rim 
sherd also bearing a horizontal band. 

{b) Dentate stamp. Dentate stamps occur in quantity and some variety. 
Many appear to be multiple impressions while others are certainly made by one 
stamp capable of impressing several rows at a time (Fig. lOv). Two arrange- 
ments prevail. The first is a banded zone, usually horizontally placed, in which 
the design runs continuously around the vessel. The impressions may be arranged 
in the band vertically or obliquely (Fig. 13w) ; a conspicuous example was 
described under Incising {b) (Fig. 7e). The second is a herringbone arrange- 
ment found on three necks and one rim sherd (Fig.UOt). A more striking 
arrangement found on two vessels comprises the arrangement of dentate stamps 
into concentric rhombi on the shoulders and bordered by linear and zoned 
stamps ( Fig. 12:1). The total number of sherds in this class is 28, 
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Fig. 13. Sherds: (s) linear stampedj (w) cord-wrapped stick; (z, aa) complicated stamped; 
(bb) stuped. All from the excavations except (w) and (aa) which are in the Wortner col- 
lection. About 54 natural size. 


One more ample stamp for which it is unnecessary to set up a sejiarate 
classification us<s a small triangular pattern of, three or more oblique, parallel 
lines on the neck. The work could, if great care were exercised, be done equally 
wdl by punbtatbn. (Fig. lOy). 
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(c) Complicated stamp. A large number of rims (both exterior and interior), 
and necks are decorated with complicated stamp impressions some of which are 
as much as 4.5 cm. wide (Fig. llh). Most of them suggest basketry impressions 
but latex casts do not indicate any known basketry weave (35 neck and 21 rim 
sherds including two rim sherds from the same vessel and one rim exfoliated on 
the interior) (Figs, llh, 132,aa). The designs, to judge from the mostly small 
sherds available, are composed similarly to the dentate; i.e., by arranging two 
parallel bands of elements. It is also evident that complicated stamps, like the 
dentate, are combined with other techniques to constitute a design; as when it is 
used in combination with incising; in such cases the stamped element is re- 
stricted to the rim and incising to the neck (Fig. llh). As for rim interiors, they 
are decorated in all 14 cases where they are intact; only six, however, have 
identical patterns on both sides, the other eight having complicated stamp 
designs on the interior which are slightly different, usually simpler, than on the 
exterior; in two instances the interior has pseudo-scallop shell impressions. 

[d) Miscellaneous stamp designs. Seven sherds show stamp designs which do 
not fit into any of the above categories. The most interesting are three sherds, 
possibly all from one vessel, which exhibit on the exterior rim a band of small 
triangular impressions which are striated crosswise, very much in the mode of 
the so-called ‘^snow-shoe'* pattern seen on Maple Ovoid Stamped pottery, de- 
scribed by Griffin in “Some Early and Middle Woodland Pottery Types in 
Illinois”, p. 112 and PI, XXXIV, AE. The interior rim of these is decorated 
with a similar band, in which the impressions appear to have been made with 
the stamp held at an angle to the surface rather than flat as on the exterior. The 
work is always applied to a plain surface (Fig. 13bb). 

Cord-wrapped stick. One vessel (Fig. 8, right) and twenty-one sherds, includ- 
ing one which appears to be aberrant at the site, exhibit this type of decoration. 
The aberrant piece has a hard paste, is smoothed inside and out, has a flattened 
rim bevelled on the outside, whose only decoration consists of a band of obliquely- 
placed cord impressions on the bevelled face of the rim. The other sherds, all 
from shoulders except one rim piece, bear impressions of cord or cord-wrapped 
stick or paddle-edges arranged between the body-textured area and the upper 
portions of the vessel; there may be from one to two or three such lines, and in 
one case they are also arranged in a triangular pattern, or at least so as to con- 
verge (Figs, 7f, 11 1, lOx). The latter equates with “Owasco Herringbone” 
(Ritchie and MacNeish, 1949, pp. 110-11). Cords used for such impressions 
varied from 2 to 4 mm. in diameter, and all appear to be single-twist, and since 
few if any fibres appear, most of them must have been made with twisted sinew. 

Another form of cord-wrapped stick impression is so close to dentate stamp- 
ing as to be scarcely distinguishable from it; it may in fact have been produced 
by impressing a stick strung with small berries or seeds, for spiralling is not 
evident. It tends to be heavy and coarse, and the impressions often blurred by 
partial smoothing. (Fig. 10 1, upper decoration, m; 12:2, 4). If it has been 
done by a method cognate with Ritchie’s “pointille” work, it is very unlike it in 
effect. The style is common, occurring on a total of 48 sherds, including eight 
rims. On all the interiors of the latter, except one which has exfoliated, the same 
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design occurs as on the exterior. The sherd described under Incising (^0 Rud 
having the cross-hatched triangles (Fig. 10 1) is in this class. 

Punciation 

This is for the most part simple, comprising only a crescentic punctation such 
as might be obtained by using a hollow reed held at an angle to the surface of 
the vessel (Figs. 7a, 10 1, 12:3, 4). One punch was a rectangular affair, possibly 
of wood. Pattern is usually achieved by arranging the individual marks in 
parallel rows on the rim and neck, either closely or widely spaced. In one in- 
stance, they are arranged into vertical and parallel rows on the neck, with the 
rims of the vessel decorated with dentate stamp. In two rim sherds, in this cate- 
gory, the rim is broad and flat; one deeply sulcated (Fig. 7c). The same design 
appears on the exterior and interior of both. Punctation was used in modera- 
tion, being found on only ten sherds, including the six which combined this with 
some other technique. An example of “corded punctate’' is shown in Fig. 10 
(u), while a linear punctate may be seen in Fig. 1 1 ( j) . 

Plain 

In addition to the above, there were eight plain sherds in the collection, five 
of which probably came from diminutive vessels, and no doubt were the result 
of attempts at potting done by children, or intended as toys. On the largest of 
these, which represents about one-third of the entire vessel, corrugations in- 
dicati\'e of coiling are apparent, but the modelling is ciTidc and the shape 
irregular. Two of the other sherds reveal a laminated structure, as if built up 
b\' the paddle and anvil method. While it is possible that entirely plain vessels 
of ordinary size were made, none has been found. The dominant tendency was 
for vessels to be decorated and decorated lavishly. Plain areas, if tolerated at all, 
were generally used as foils for some sort of decoration. 

Decoration ranged all the way from exceedingly bold to rather fine work. The 
techniques of stamping and punctating were handled with assurance and skill; 
if we concede that some of the very complex designs were made by stamping, 
the mastery of that technique by these people must also be admitted, for it is 
unsurpassed for regularity, complexity and diversity, so much so indeed that it 
looks at times surprisingly like some sort of textile or basketry impression (Fig. 
llh). Incising, on thq other hand, ,is by comparison cruder, more hesitant, less 
skilful (Fig, Uh). Despite this fact, however, it is present in nearly half of all 
decorated sherds, comprising by far the most consistent technique represented 
at the site. It seldom stands alone, but is combined on nearly every sherd with one 
or other of the other three techniques. Just as in the case of the latter, it occurs in 
a multiplicity of forms, the chief of which are hatching, outlines to plats, zig- 
zags and triangles. The mastery of the techniques of stamping and punctating 
combined with the hesitancy of the incising on this pottery immediately bring 
to mind the same combination of characteristics reported by Ritchie for Castle 
Creek (Ritchie, 1944: p. 41, and Pis. 17-21). 

With the exception of a single case where a simple curvilinear design occurs 
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on the interior of a rim, only rectilinear designs are employed. It sometimes 
happens also that in the complex stamped designs, the impression is not quite 
straight (Fig. 13aa) suggesting that a flexible stamp of some sort was responsible 
for the inconsistency. Neither situation invalidates the statement that designs 
at the Krieger site are emphatically rectilinear. 

Due to the extreme diversity of individual patterns, and the range of com* 
binations of techniques, great difficulty has been experienced in classifying the 
Krieger pottery. It was seldom that two vessels were made with exactly the same 
decoration and done by the same method; yet it sometimes happens that the 
same decoration exists on two vessels but done in different techniques. Thus, 
there occur on some sher,^3 rhoniboidal plats done by the stamped technique and 
outlined by incising, and filled with incised hatching; in others, similar plats 
were outlined by incising but filled with hatching done by impressing a cord- 
wrapped stick (cf. Fig. 11 h,j). Or again, linear designs occur which have been 
executed variously in incising, dentate stamping and with cord-wrapped sticks 
(Fig, 7a,e,f). It is for these reasons that techniques have been taken as the basis 
of classification. The rather small total of sherds, however, has made it in- 
advisable to classify the Krieger pottery in great detail, and at the present time 
it seems best to establish only two principal types — Krieger Incised, and Krieger 
Stamped, as below. 

Krieger Incised, (Figs, 7a,c,e; 8, left; 9; 10 1-m; llh; 12:2-4.) 

Inventory: 37 rim and 193 body sherds; 2 restorable vessels (including sur- 
face and excavated material). 

Paste: Temper — fine quartz. 

Texture — usually coarse, with air bubbles, and crumbly. 

Colour— light grey to light brown. 

Surface finish : body either smoothed or impressed with fabric, coarse or fine. 

Form: Rim — vertical to markedly everted. Usually has numerous weak 
castcllations. 

Lip — usually outsloping. 

Neck — usually long and slightly concave; a few are straight. 

Bodies — small vessels are semi-globular with subconoidal bottoms; 
large vessels presumably similar. 

Size : Oral diameters range from 4 to 36 cm. with the majority from 20 to 36 
cm. Only vessels decorated with a combination of incising and punctation 
show oral diameters of lesvS than 18 cm. 

Decoration: Rectilinear incising, either alone or combined with punctation, 
stamping, or cord-wrapped stick. The simplest forms consist of several rows 
of short, slanting incised lines around the neck and a combination of 
horizontal lines with punctation above. One piece shows a chevron incised 

' pattern combined with linear stamp. Hatched triangles, arranged so that 
the lines in one are at a sharp angle to those adjacent; or separated by 
smoothed bands containing circular punctates are not uncommon. Various 
other arrangements of triangles occur. The accessory techniques are gen- 
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erally used to decorate the rim exterior, abov’c the iiicistTl porticT) of the 
vessel; this zone may be quite wide. I’hey are employed less (oinmonly 
below the incised area. 

Rim exteriors are almost always decorated and often in the same tech- 
nique as that used on the exterior of the same vessel Nodes occur on (i) 
sherds with incising and (ii) on sherds with incised and stamped designs. 
They are arranged in a line below the rim, either exteriorly or interiorly. 

Krieger Stamped. (Figs 7f; llg; 12:1; 13s,z,aa,bb) 

Inventory: 62 rim and 102 body sherds; 1 restored vessel 

Paste: Temper — predominantly fine but sometimes containing larger amounts 
of coarse quartz grains. A few sherds show limestone tempering. 

Texture — almost always coarse, but somewhat finer than Krieger In-^ 
cised. 

Colour — predominantly light brown. 

Surface treatment: cord or fabric impressed on body, rim and neck smooth. 

Form: Rims — slightly everted. Pronounced castellations on two sherds; 
weaker castellations on 13 others; usually but not always widely spaced. 

Lips — outsloping. 

Necks — usually long and straight, or slightly concave. 

Bodies — semi-globular. 

Base — the one entire vessel has a rounded base. 

Nodes — both interior and exterior, one sherd possessing both tvpes. 
Arranged in horizontal lines. 

Size — oral diameters range from 12 to 36 cm, 

Decoration: Rims, necks and shoulders decorated with impressions of linear, 
dentate and complex stamps. The linear and dentate forms are often 
arranged into rectilinear patterns, such as concentric squares or rhomboids, 
or they may be confined to simple bands. The complex stamps are impresst^d 
either fo form an all-over pattern, or in bapds on the rim, neck and 
shoulder. Rim interiors are almost always decorated with stamping, and 
often the same instrument is used inside and outside. 

The dentate type is possibly sufficiently common to be given a classifica- 
tion of its own, such as Krieger Dentate Stamped. The same is true of the 
complicated stamped, but until the evidence is corroborated from other sites 
it has been decided to leave the terminology as inclusive as possible. 

Clay Pipes 

Considering the small total inventory at the Krieger site, the number of clay 
pipes and pipe fragments is large. One complete pipe, fragments of eight bowls 
and ten whole or broken stems were excavated, besides which there are in the 
Coppieteris collection one completely restored pipe and one bowl, and in the 
Winberg collection one stem. With one exception, all are consistent in style; 
usually hive very little tempering material, a warm grey colour, and are either 
fine-textured, hard and well-baked or more inclined to be coarse and soft. Form 
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Fig. 14. Clay pipes: (1) from the excavation; height, inches: (2) restored pipe in the 
collection of Mr. N. Coppicters; length, V /2 inches; (3) pipe bowl in the collection of Mr. 
S. Wortner; height, 2/2 inches. 


and decoration are also consistent, and' are best illustrated by the completely 
restored specimen (Fig. 14:2). 

This is an elbow-shaped pipe, nine centimeters long with a cylindrical bowl 
6.7 centimeters high and a diameter of 2.2 centimeters. Where bowl and stem 
join there is a slight constriction of the neck. The stem is plano-convex, flat side 
uppermost, curves downward and tapers somewhat toward the lip. The only 
decoration occurs on the bowl which has been marked with a series of round 
punctations applied by means of a roller stamp. A latex cast indicates plainly 
that the punctations are arranged in equidistant, straight rows horizontally. An 
incised line below demarcates the design area. An almost identical bowl was 
found in the excavation, the only difference being that the latter was taller (8.2 
cm.), appears to have been a right-angled type, lacking the nubbin at juncture 
of bowl and stem, and was decorated with greater care. The incised line is lack- 
ing, the sole decoration being the rolled stamp design. In this case, the puncta- 
tions are smaller, but more numerous and were laid on by two applications of a 
small roller, 2.5 cm. wide, one above the other (Fig. 14:1 ). Four other bowls 
belong in the type just described, but the punctations have been made by punch- 
ing a stick irregularly into the surface. Three of the remaining specimens show 
irregular over-all punctation, circular punctations arranged in panels separated 
by vertically incised lines, and panels of simple punctations separated by plain 
areas only. Another, also of the cylindrical type, is decorated only on the lower 
part, which expands somewhat and bears a faint design of incised chevrons. 
The last specimen may have had a globular bowl, with constricted neck and flat, 
everted rim. x\nother fragment consisting of portions of bowl and stem is right- 
angled, somewhat similar in shape to the second specimen described above, and 
had three deeply incised horizontal lines around the bowl in a ring effect, quite 
unlike the general usage at this site. Since this aberrant specimen was found in 
the tilth, it is probably later than the rest of the material. 

A very unusual bowl in the Wortner collection is shown in Fig. 14(3). A 
right-angled pipe, the bowl is basically cylindrical and decorated in the punctate 
manner, but to this have been added five vertical elements equidistantly spaced 
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around the outside. Each clement is square in section and left plain. The two 
at the far side of the bowl continue down and along the bottom, two coniLinuc 
to the upper side of the stem, and the fifth meets the top of the stem m the 
middle. The specimen is 6.5 cm. long by 4.5 cm. in diameter and grey in colour. 

Pipe stems are predominantly like that on the first pipe to be described, i.c, 
plano-com'ex with the flat side uppermost, tapering to the lip and devdd of 
decoration. 

Vegetable Remains 

About 70 kernels of maia^e and one grape seed were found in the general refuse 
of the pits, and in a few c;ases, in small groups, at depths varying from ome to 
nearly three feet. Dr. Volney H, Jones, Museum of Anthropology, University 
of Michigan, who kindly escamined these, pronounced the corn . to fit with 
out question into the "Eastern Complex.' . . . type''. (Letter of May 1, 1950.) 

Burials 

Human burial had occurred in two places; first, a multiple interment at the 
southern limit of the pit area and second, three or possibly four skeleton.s pHaced 
haphazardly in a refuse pit at the northern extremity of the site. In addition to 
these, there were 33 pieces of human bone found singly or in association with 
other material, but evidently these were not intentional burials. The only ones 
deserving of notice were two rugged tibiae belonging to a male approxinuately 
5'6" tall, which had been placed in a Maltese cross formation in the refuse’ pit. 
They were of a glossy brown colour when found. Since none of the other stray 



Fig. 15. View of the group burial before the removal of any material, 
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specimens is deserving of special mention, it remains only to describe briefly the 
intentional burials, Leaving detailed analysis for inclusion in another paper. 

The multiple burial was an oval affair, containing the incomplete remains of 
eight individuals ranging in age from infancy to adulthood (Fig. 15). It was 
situated at the extreme southern limit of the area containing pits, 20 feet east of 
the drop to the flood plain (see Fig. 3, shaded area). The burial was covered 
with a maximum oE ten inches of soil, the rest having presumably washed away. 
A small pit, or rather the bottom of a pit, lying two feet south and west, may 
ha\'e had some ceremonial, but no functional, significance. In preparing the 
burial place, the soil had been removed down to clean sand and the surface 
le\'elled. Upon this^ the remains were placed in such a manner that the skulls 
formed an oval %% feet from east to west and 5^ feet from north to south, 
containing, with two exceptions, all the other bones within it. The only artifact 
in the enire bundle was one sherd typical of the pottery of the site, and even its 
inclusion seems to have been accidental. 

This extraordinary arrangement had been achieved only through doing 
violence to the remains. Whether this had been accomplished while they were 
in the flesh or subsequently is a moot point; the writer is inclined to the opinion 
that it had been done before disintegration occurred, or at least before it was 
complete. The possibility that they were kept in a charnel house previous to 
burial is also worthy of consideration. The usual condition was for the spinal 
column to be intact, with a severance occurring in the region of the pelvis. The 
lower extremities were frequently further disarticulated. All the skeletons were 
incomplete, several of them markedly so. Furthermore, most of the skeletons 
were scattered, for the femora and other bones of one skeleton were frequently 
found associated with another. Due to their nearness to the surface the crania 
w'cre crushed to a greater or lesser degree, although usually not so seriously as to 
ob\'iate all measurements. Most of the long bones showed recent breaks evidently 
due to the same cause. Aside from these factors, the bones gave no other in- 
dication of alteration in any way. Direction must have been performed by an 
agent possessed of a good working knowledge of anatomy. 

While detailed analysis of the osteological material may more properly be 
presented elsewhere, a few facts may be interesting in the present context. There 
were, for instance, at least three females, and two males in the group; the sex 
of the infants and the one child remaining indeterminate. The females were all 
placed on the south side of the oval, the males to the east and north. The females 
w^'ere all under twenty years of age, and the males from twenty to about forty- 
The child was about seven years old. 

Pit Burials 

Parts of three 3 -nd possibly four skeletons were found in the refuse of one pit 
at the northern extremity of the site. Since the soil here had been greatly dis- 
turbed, the fragmentary nature of the remains may be due in part to that factor. 
Certainly none of the skeletons was complete, and one was represented only by 
a very small number of bones. These burials were entirely different from those 
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in the group inlernient, for they had evidently been deposited without regard to 
order, possibly even at different times, and not all at the same level They seem 
to have been dismembered extensively, although not completely. That then were 
still in the flesh when interred is possible, but not proven. No marks of cutting or 
other deliberate alterations were found (except in the case of one femur, where 
a small round perforation occurred near the distal end, but since this was rough 
it may have been gnawed by a rodent). 

The most complete skeleton comprised only the cranium and mandible; 16 
vertebrae, 2 pelvic fragments, the right humerus, both radii and ulni, the right 
clavicle, both scapulae, the sternum, both hands, both femora and eight other 
fragments. The spine was oriented in a southwest-northeast direction with the 
proximal end to the north and was bent back sharply upon itself so that the face 
of the skull rested upon the lumbar vertebrae and almost in contact with the 
pelvis. The skull appeared to have been disarticulated. The scapulae were in 
approximately correct position. The humerus lay with the head resting upon the 
upper side of the skull and the distal end in articulation with its radius and ulna. 
The left humerus, as indicated above, was missing but the lower arm bones lay 
alongside the vertebral column. In both cases the hand bones were articulated 
and intact. The pelvis was fairly well preserc^ed, and the left femur in articulation 
with it. The legs were flexed in an unusual fashion, doubtless just as they fell 
when thrown into the pit. The right femur^was not in articulation, but lay 
slightly below the end of the spine and at almost a right angle to it. No ribs were 
present. The foot bones had probably been sheared off by the plough. The 
-absence of one clavicle, the left humerus, fibula and tibia is dilTicult to explain 
unless the hypothesis is adopted that the skeleton was extensively but not ('lan* 
pletely disarticulated previous to burial. This would account also for the un- 
usual position of the right femur and humerus. 

The other skeletons were too fragmentary to justify any additional descriptioji 
here. Suffice it to say that no ribs were found with any of them, a condition 
noted also in the previous case. In summary, the burials in this pit were seem- 
ingly haphazard affairs, of no ceremonial import, and not in bundles. No grave 
goods of any kind accompanied them, and no special order was observed in the 
interments. The skeletons were partially dismembered but there is no proof that 
the cadavers had been utilised as food. 

The people of this site, if we may rely on their, rather scanty and imperfect 
remains, were dolicochranic and of medium stature. The two measurable females 
had estimated heights of 4T0" and 5' respectively; the males ranged from 

, Cultural Position of the Krieoer Site 

Enough has been said to show that the occupants of the Krieger site were a 
dplicochranic people participating in the Late Woodlands culture. They chose a 
position on. the bank of a flood plain of the largest river in the area as the site 
of their village ,wher6 the soil was fertile, free of stone and" underlaid with hard 
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sand. The village was probably extensive, although only refuse deposits have 
been found. No fortifications of any sort were* in evidence, in spite of the fact 
that the place was markedly vulnerable. No house sites, and no hearths were 
seen. Subsistence was obtained through hunting and fishing, with some slight 
dependence upon horticulture. Tobacco was raised, as is evidenced by the 
presence of smoking pipes. The site was intensively occupied, to judge by the 
concentration of refuse pits; these are of two principal types, — ‘"bowl-shaped'' 
and “beaker-shaped^’. 

Stone, bone and clay were the principal materials used in the culture. Very 
little shell, if any, entered into the economy. Stone was used sparingly and with 
moderate skill. Projectile points were of four principal types, the predominant 
one being isosceles triangular with either straight or convex bases, but some had 
concave or straight bases as well. Comer-notched points were not uncommon, 
varied in size and shape, and usually were asymmetrical. Side-notched points 
were leaf-shaped, as were tanged points, the latter often asymmetrical also. Drills 
were used sparingly and were of two forms; expanded and those made from a 
spall. Scrapers were not common, and not consistent in form. Bone artifacts 
W'cre rather rare, considering the quantities of material available. Catfish spines, 
deer ulnae and bird bones were all utilised in the making of awls. Bone tools 
were frequently highly polished. 

The most abundant class of artifacts was the ceramic, vessels and pipes being 
freely made. Firing was rather poorly done, resulting in a soft, friable ware, 
usually of a reddish or reddish-yellow hue. It was made of clay mixed with 
crushed quartz for tempering, often in high proportions. Coiling was the method 
evidently employed. Vessels were predominantly of one shape, i.e., semi-globular 
with slightly everted rims, long necks and rounded bottoms, Maximum capacity 
was about five gallons, but most of them were smaller than this. The bodies of 
\’‘cssels were usually roughened with fabric or coarse textile; while about one- 
third of the. total was left plain. The inside was likewise plain except for the rim 
which was sometimes embossed with anything from a few to an entire row of 
deep punctations; and/or with a band consisting of a design elemenf present 
also on the exterior rim, neck or shoulder. The latter were almost always 
decorated with incising, designs made with cord-wrapped sticks, or by stamping 
or by a combination of these. Whereas the cord-wrapped stick technique was 
handled skilfully, the incising was rough and coarse. Stamping was carried to 
rather extreme limits, at least insofar as complicated designs were concerned. 
Dentate stamping was fairly common, but the extraordinary complicated designs 
resembling basketry were the most spectacular. Dentate stamp designs were fre- 
quently arranged into bold rectilinear patterns, such as diamonds. Incising was 
likewise rectilinear, and included chevrons, hatched triangles, and complicated 
patterns. Punctation was often used as an accessory technique. Adventitious 
decoration was lacking, but castellations and pie-crust lips were the rule. Briefly, 
it may be said that the Krieger pottery^ was abundant compared with other 
artifact types, and that it was lavishly decorated in the incising, stamping and 
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cord-wrappcd stick impressing techniques; its chief distinction lay ijt tlu' use of 
rhomboids, outlined and filled triangles and rectangles, and zoned efT(‘cts as 
design elements. Incising appears not altogether as an innovation, but as some- 
thing not yet mastered. 

In the absence of reports on other sites of this culture, it is not easy to assess 
its full significance or its relations in time and space. It is, however, manifestly a 
Late Woodlands culture of the prehistoric period, and similarities both near and 
far serve to give some inkling as to its connections. More excax’ation in the lower 
Ontario peninsula and the adjacent states will be necessary before its precise 
position becomes clear; meantime suggestions as to the direction in which we 
may look for clues are all that can be given. 

The nearest cultural relatives to come to light thus far are those reported in 
southwestern Ontario, by Lee, who has evidence of 19 sites. The number 
probably includes two or three known to Mesvsers Coppieters and Wortner, and 
the site which Mr. Jury found in Camden township. 

Possibly the burial is culturally connected which Wintemberg excavated in 
1935 in the township of Sandwich West, Essex county (Wintemberg, 1936). 
Photographs of this were shown the writer by Mr. George MacDonald of 
Windsor, who assisted Wintemberg on the site and to whom thanks arc due. 
Judging from the photographs and from Wintemberg’s description, the skulls in 
this burial surrounded the other bones, just as in the burial at the Krieger site. 
The only other relationship within Ontario of which the writer is aware lies with 
the Uren site in Oxford county, and which shares pottery decorated with c'ord- 
wrapped stick, crude forms of incised decoration, rathor coarse paste, and 
possibly similar tobacco pipe forms, scrapers, bone awls and anvil-stones. I.ee, 
as a result of his survey in Southwestern Ontario, asserts that ‘T'rom Krieger to 
historic Neutral the sequence is virtually complete*', with '’‘I'he numerous large 
sites of the Glen Meyer Focus, grouped in a broad oval, the long axis of which 
rests on Long Point and Ipperwash, form the connection between Krieger and 
Uren . . 7’ (Lee, 1952, p. 71). 

More distant congeners are the Younge andi Wolfe >sites in Michigan and the 
Montague, Hannah and Clouse sites in western Pennsylvania. Similarities to the 
O'Wasco of New York are generic rather than specific; Ritchie and MacNeish 
identify only one ceramic type as common to both, i.c., Owasco Herringbone 
(Ritchie and MacNeish, 1949, pp. 110-11, Fig. 39, h, i, k). However, the com- 
bination of a rather tentative form of incising and a masterly impression tech- 
nique occurs both at Krieger and at Castle Creek (Ritchie, 1934, p. 50), and 
is also present at the Snell and Willow Tree sites in the Mohawk Valley (Ritchie, 
Lenig and Miller, 1953, pp. 18, 20, Pk 9-11 ). 

^ Comparison of the Krieger and Younge sites brings out both similarities and 
divergencies. The Younge site differed from the Krieger in having se%'cral types 
of pit rather than the refuse pit only, in possessing stockades, and in different 
burial practices, chief of which was the presence of a few mortuary offerings, 
single and sometimes multiple burials, but no elaborate ceremonial formations 
such as was evident at Krieger, Furthermore, cranial perforation had been 
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practised at Younge, whereas its presence at Krieger is still unproven. As for the 
ceramics at the two locations, there exists undoubtedly a close relationship but 
not a total identity. Both show coarse grit tempering, medium to coarse texture, 
a predominantly brownish grey to buff coloration; bodies roughened to the 
shoulders done by fabric impressing or a cord- wrapped stick, wide mouths and 
rounded to conoidal bodies, slightly overhanging rim, nodes, or bosses, and 
decoration with dentate stamps, cord-wrapped sticks, cord-marking, punctation 
and incising, confined to the shoulders and rim and the inside of rims. The 
dissimilarities are most marked in the sub-conoidal base shape of Krieger vessels, 
the heavy fabric-roughening of their bodies, the much more frequent occurrence 
of castellations, the more lavish decoration, particularly in the technique of in- 
cising, the bolder designs, the absence of zoning and the greater miscegenation 
of techniques of decoration in the Krieger ware. It is in the clay tobacco pipes 
that the resemblances seem strongest; in our Fig. 14, these are stylistically ex- 
tremely close to Greenman’s Plate XXI, figs. A-G. And while the shape of the 
Krieger pipes seems to be nearly constant there is a significant variation between 
it and the shape shown at D in the same plate in the Younge report, the latter 
being almost a straight right-angled specimen. The Krieger variants (Fig. 14:3) 
are lacking at Younge and conversely the Younge variant appears to be lack- 
ing at Krieger. 

The stone inventory was larger at the Younge site than at Krieger, and more 
diversified; and the general impression, in comparing the two, is that the material 
at the former is less carefully made, cruder and rougher. Certain fonns are 
similar, especially the triangular points and the drills. 

Physically the inhabitants of both sites were short in stature, predominantly 
mcscnc and orthognathous. All Krieger skeletons which gave useful measure- 
ments were dolicochranic and differed in some other respects from those at the 
Younge site, though generally speaking they seem to have been physically very 
similar. 

Thus, while there are striking similarities between the cultures of the two sites, 
they are by no means identical, the chief differences being in the more elaborate 
decoration of the pottery and particularly the exuberant use of incising, the more 
conoidal shape of the vessels and the greater abundance of castellations at 
Krieger as compared with Younge. Important differences in mortuary pattern 
are also apparent. 

Correspondences likewise exist between the Krieger and Wolfe sites, also ex- 
cavated by Greenman in Michigan. The location near water was similar, pits 
were found at both, and side-notched and corner-notched points were found at 
Wolfe. The Wolfe site burial was flexed and had grave goods, however, and 
while there is a general similarity in pottery in that both Krieger and Wolfe 
wares are castellated, with plain or surface textured bodies and decoration con- 
fined to the upper parts, and this decoration was often arranged in somewhat 
similar pattern, the resemblances do not carry much further. Cord-marking, 
impressing with cord-wrapped stick and incising were utilized at both sites, but 
the individual results were not greatly similar. It is rather in the presence of 
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these, and in the free way in which they were expcrinienled with at botli places 
that the true correspondence exists. At the Wolfe sites linear stamping was used 
in a novel way (Greenman 1939, Pis. V and VI, Fig, 1 ) while at Kricger it was 
used in a different but equally novel pattern, indicating a common base for the 
two products, a freedom in experimentation and hence a possible con» 
temporaneity. 

The Montague site, in western Pennsylvania, excavated b)' Miss Butler in 
1936, exhibits certain correspondences with the subject of this report, especialK 
in its ceramics. At both sites, pottery seemed to be more abundant than any 
other type of artifact, and pipes were present at both. pottery of the M<mta* 
gue site, like that at Krieger, was predominantly grit-tempered (Butler, 1939, 
20) with a sprinkling of shell-tempered sherds at the former {ibUL, 21); and 
much of it bore a wide-line incised decoration, which Miss Butler considered 
unique to the area, but which is evidently similar to types from Krieger (/6/d., 
30, PL 9 a-b) the incised and punctate sherds illustrated in the same report, 
PL 10, a, d, are likewise comparable. The most striking similarity, however, is 
exhibited in the clay pipes; although these are obtuse-angled, and elbow-form, 
whereas the Krieger specimens are right-angled, both bear almost identical 
rouletting, Moreover, the use of this technique seems to be the dominant one for 
pipes at both sites, although others do occur. iVpart from the slight difference in 
shape, pipes at the two sites arc almost identical. Correspondences between other 
traits are not strong; burials at the Montague site were mostly single, flexed in- 
humations, with sonic grave goods; polished stone tools evidently were rnt)re 
frequently used; the bone industry was represented by a larger rang«‘ of arti- 
facts, and there were some specimens made of shell The Hanna and Clouse sites, 
which Miss Butler includes with the Montague site to form the Monongahela 
Aspect, have of course similar material, but the specnfic corn^spondciices to the 
Krieger culture are fewer. 


Summary 

The Late Woodland culture represented at the Krieger site appears to have 
its centre in southwestern Ontario, but the barrier of the Great Lakes has not 
been effective in isolating it entirely to this area. Probably by means of the chain 
of islands across the western end of Lake Erie, it maintained some sort of contact 
with cultures on the eastern shore, most notably with that of the Monongahela 
Aspect, which are thought to be proto-historic, and to have influences from 
; Fort Ancient. No evidence of the latter is apparent at Krieger, which seems to 
/ represent a single population unit and a restricted time span, Lc., a homogeneous 
Culture, Moreover, there is no question of its being prehistoric. It would appear 
; that vyith the Montague site, particularly, certain traits Were held in. common, 
e.g., the shape of vessels; and the roulette decoration and shape of pipes have 
been retained. In the Michigan direction, there is a close affinity with the Younge 
and Wolfe sites^ although here there are significant differences in burial customs, 
pottery decoration and certain features in the lithic industry. 
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